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INTRODUCTION ' 



' ' • . The prob-lems, of energy-conservation involve' not just the transfer - 
of lechnolQgy but also the^^levelopment of coheVentS^fal polgcies and ' 
'CHapnels through which 'information can and will flov^: Therefore, the ■ 
'developmeiit of a- national system, such as -PROCPED .attempts, to disseminate 
-specific information and around Which , to build appropriate 'support to oven- 
coine individual afid organizational barriers' is very much in order. 

... The mandate is not simply to develop materials per,se, but also ' 
to develop the; communications, and referencing sj'stem (both human and teeh-: ' ^ 
.oological) whi^ch are necessary for effective tr?»nsfer to take place. In 
other wrds, the 'problem . is not that solutions aren't known or possible 
to many energy con ser^va tier} problems, byt rather they are frequently i ri- 
accessit^^e to those who' need 'them at many ^ ' ^ 

• TheVpurpose of this conference >as to examine' Project PROCEED as 

. an innovafiv^e.approach to technology traj|sfer in engrgy efficiency educa- 
tion and potential relationships,,the Project and itjs products can arid/or" . 
should have .to the Departipent of Energy. To do soi selected representa-i 
tives from industry^, academia, prOf6s3iortil, societies , and government were ' 
invited.- The PROCtED systerit was presented gs an e*xamp1e' upon' which to • ' 
/focus discussion, and recomraehdations and conclusions abdut^contenf, delivery',- 
and management we re. soli cited, from- working groups./fonoWing pres^ntatiofis. 
These proceedings attempt to reflect. an'"- ae cerate distillation of the Workr . 
shop, events and results.' , . ' ' • ,^ ; - ' „ , i 
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• . " jV SUMMARY QF ' > 

, /REQOMMeSIOATldNS AND CONCLUSIONS 

' ■ . ■ ' ♦ ■ 

. . ; ^ tlRCCEED"„(Proprn!n ^or Conb'nuinq inaiheering Educktien)-, wUh its 
ability to be. tised in traditional modes of cdntirjuina engineering education 
as^well as *q pir*bvide a nev^ approath to updating cind problem-solving on the 
J.Ob, is>'an effort which the U:S. Department of Energy should encourage and 
evaluate cane.fiully in a^variety of ways, especially in areas under its aegis 
such as energy conservation, alternative energy sources, and associated tech- 
.nologies. A number of specific recommen'dations were made to the Projedt as 
^<(e11 as to the Department* of' Energy. They will ^e examined. separately. 

Conclusions Concerning PROCEED 




^ . Advice to PROCEED focussed on enlarging its mandate and incorporating ' 
t+ie widest, possib,le variety , of options' .in its marketing, and delivery. More 
specifically, it was recommended that: . 

• ■ ' ' : ■■' . . . • . ■ ° 

.1) Educational institutions use PROCEEDin their under- \ 
. graduate programs to acquaint and accustom future. f' 
^ engineers and scientists with this industrially- ' 

based problem-solving resource, * - ' .• 

~2)- A broader audience^be included, i .e. , technicians , '• 
.. - . „, managers and others in industry, .in addition- to , 

.- engineers and scientists, through broadening Its ' ' 

ipaterials and services j, ' - , ^ 

« '3| (coordination of public and private resources be ' 
, . . .^done by PROCEED- through jits Consortium,. : - . ^. . • 
4), PROCEED publicize those features of its system* ' -'-f. 
which maKe it innovative, e.g. , problem-sotv-ing .h"-' ' 
cases, .explanat(Jry. modules, adaptive referencing, •, ' 
. ^ and compaiiion human as. well as material resources; 

■ •■ ■' ■ ^ and ■ .. 

• .'5). .A variety, o-f delivery modes-be utilized fov maximum .; 
; • . •i.effect.' , / ■ : • ; - .■ ^ ' 

Cortclusiorfs doncerninq -the U.S, Depar-tment Of Energy 

^ . ". ' ' * y : r : . .r . ■ . «... ' ' 

V . ^ " The general conclus.idn was suni?iarized by the third working group: ; 

■ " ^" ^ ■• :j- ' ' ■ ^ '. ' ' ■ \ ■ ^ 

"PROCEED' appears*' to .be a promising approach to the con- * 
tinuing education of practicing .engineers . It^ plans 
foY' materials van d services orv industrial energy con- . ^ 

servation and its planned delivery system promise 
fulfill an .important national need/ The Department 
of Energy should thus support PROCEED for a sufficient ■ . 
time to allow^an evaluation to be njade of vits effec- 
tiveness- in conjunction with the. educational mission ■ : ^ <■ , • 
of the, Department of Energy."' ^ t < . 



first National Workshop, on Energy EffTciency Education Through Technology 
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. Other ricent DoE conferences similarly supnort the mission of PROCEED 
antf encourage recognition for technician trainiiTg and appropriate public- 
private 'coooerati on/ ' . L- ' ' / . ' 

At the Energy Conservation Workshop on "Training Retirements for 
Technicians," the group coacluded that * \-/ 

"•..efforts should be ihcreased to acjd energy conser- ■ 
vatiori concepts- to current engineering-based tech- / . ; ' 

riician curricula. ..The engineering technician- should >! \' 

•learn, not only methods,. but also the reasons for. ' ^ 

■ 1 conservin«g energy .Developing an inventory of cur- / /' - 

rent practices and sponsoring 'new' course develop- \^ • 

ment represent tasks which, the Department of Ener6|y ' 
* ^ might finante."^' . ^ • . j. / 

The .same.' proup went on to say that ! - 

"More efforts ShouldKbe directed toward integrating hrgh \ J? ^ ^ . 
.. \ quality energy-related topics, and fundamentals into - 
.» , college cburses.'l ike physics', chemistry and biology at 

. all levels of education,"^' ' , • , • 

such as PROCEED .is developing.' Finally, the most critical conclusion i^elatiye 
tq PROCEED was — / ' 7 . v A - 

'$ "Greaj^ potential seeii^s^to exist for the utilization of . 
teaching modules which the Department of Energy could 
'Collect (on have developed) in a broad spectrum of ' 
energy-related topics. This seems to represent one. 
o of the best techniques for achieving repT^ication and 
leverage for a modest fund outlay by the"^ Department 
of Energy."^ . ^ y 

/ ■ ■ • ■ • / -.- - . V 

Recommendations ^ ./ - 

ffiven the conclusions and .recommendations for PROCEED and BoE, several 
specific recommendations fol low and* seem, mutually suppor^tive.. . 

M Materials : Relevant anK^OCEED compatible mater- 
' ' ials s+iould be found or their development funded 

and utilizedwith constituencies ranging from the 
technician, thV^ouqh the scienti'st and engineer in ^ / 




Conservation Workshop for Community College Leaders , ERDA 76-156 

LChicftgo, November 3-5, 197(5). .\ 

^' ^Ehergy - Con servati on Workshop : ^ Trai ni ng Requi rfements for Technicians , > 
CONF-771 01 18, (Atlanta, October 30-November 1 , 1977). 

^ *Ibid, p. 3. , ^ ' ■ ■ ■■ : f ' . . ^■ 
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industry, through management and possibly to the 
public. 

Del i very System : Cooi*dination, 'collaboration of 
Department of: Energy resources and contacts should 
be utilized to create the widest ppssible PROGEED- 
involved constituency and network, combining the 
help of the private and public se^ors. 
Marketing: Like the delivery system, marketing 
should be coordinated through federal , state and 
Ipcal agencies in conjunction with private and 
public institatipns of higher education, profes-* 
sional societies, industry, and the support of the 
Department of Energy. •• ° 

Scope r ExparTsion of the scope of the system and 
the types of persons, materials and services , 
/addressed couJ.d maximize its usefulness and like- 
lihood of impact on the national energy problem. 
Although PROCEED is an innovative continuing edlF 
catio.n system for scientists and engineers, the 
Depai*tment of Energy should capitalize on expartr 
ding and extending the system to cover a variety 
of jBnergy-related topics and reach the broadest 
possible national constituency. 
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Dr. John A. Belding * • ^ 

KEYNOTE SPEECH:" THE N ATiOJ*AL ENERGY PROBLEM AND THE FEDERAL RESPONSE 

• ■-•.'^ . . •' . . V'^' • . ■■ ■ 

What I would like , to tal k about today is why we are interested in 
this whbje i^Iea;: what the National Energy problem and\ plan are all about; • . 
and hopefully we can get some understanding of what the urgency is in th'e .\ 
education business. , ' », 

V " , ' May I have the first slide, please? ^. : 
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The United , StatesHasShifted toDifferent 
Fuel Us| Patterns 



Percentof Total 
Consumpti,on 50 





1860 1880 1900 1920 1940 1960 

Year 



^'Source: Bureau of the Census '^Historical Statisfics of tfie ^ 
United States" U.S. Bureau ol Mines . 
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this slide ^ hows the way we have made the transition in the past 
from wood to coal to oil and you can see that in making each transition jt 
took roughly 60 years. We now have to make another transition. We no'-- 



♦'. longer have the oil a\fai Table to continue for another 60,years, What we 
J; are attempting' to do is shorten that transition period to something like 
or ^20; years. -The pr-oblem that we have- is that it takes lead-time to do 
^•'•tfiat. We have to develop technology. We havfi to educate people and make 
^\ them realize that this is a problem that they can do sbmethfriq about. 
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This slide. shows why we, are in the situation that we ar^ In 
1970 domestic oil production peaked. In 1973 we peaked but in gas pro- 
duction. Some say, "just raise, the price, there is lots\more out there." 
In f|it, that may be true in natural gas^ and hence we are attempting to 
stiiDlate production, but in oil we tivnik'we have pretty much tapped all 
the reserves or at least know what .they are. We anticipate a liquid fuel 
shortage and we think that We have to be able to aid in making the transi- ; 
tion away from liquids if we are going to survive. 

■ • . ■ ^ ■ '' . ■ ' .... 

The other thing that many of you may be interested in is; of course, 
the economic/picture. The problem with Hhe balance of payments is getting 
to be more and more severe. Our national export of dollars back in 1973, 
before. the embargo, was about .$3 billion for oil. It's now $35 billion and 

^increasing dramatically. So, just from a pure economic standpoint we have 

'a problem. 

One of the things that we have taken a look at aygr the last three . 
yearsiis how to go about making the transition from oil- We haVe made 
some projections on how, through the use of energy-efficiehcy technalogy, 
we can make the transition. We have also examined reducing oil consumption 
by switching 'to other .alternative fuels. By alternative fuels I ani talking 



about coal, principally, and coal- derived li'quids and,gat. Y6u ?an see 
that, if we really take no action, the athounft of energy.that we use just ' 
-keeps, increasing exponentially. On the other hand,, if we can put iri more, 
efficient technolbgies and do some, fuel switchinq we can drop down to that 
conservation goal, shown by the dashed line. That's what we have qot to do 
ar^d education will pi a big part. 

■■ ■ To give you an indication' of why we are pretty confident that we 
can do that, this slide , 



U.S. IK\!DUSTRY EiyERGY EFFICIENCY 
COfiViPAREb TO WEST GERiVlANY, 
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shows a picture of what WestGermany is presently doing versus what the 
United States is presently doing. They have been in an era of very high 
prices and they iTave Been forced into energy efficiency. This is the kftid 
of picture that we would like to see, for the United States to be able'to 
make that transition down to using less and less energy. 



' . To give you an indic^ion of how much energy we reallyuse, this 
slide . j ^' ' - »^ . 

PrimaH^nerg V Consumptioh 
in the United States 



industry Accounts for 43 Percent 
of Total U .3. Energy Consumption 
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shows the percentages in each of the areas. You can see that automotive 
is a fairly large portion. The reason that automotive is so important, 
and I say automotive for transportation because automotive is approxi- 
mately 90 percent of that transportation slice, is that it's solely depen- 
dent on oil . C 
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Remember I said we are going to have a liquid problem. We see it 
com ng We have predicted itiin an M.I.J. study{ a C.I.A. s?udAd 

?n . X c^''^^*"''V°^*^^*'^""''■"9 ^^°ng ll predicting that same ktnd 
'JS''*^?.- People! aren't buying smal/ cars. The industrial con- 
wfJh th,-! '"^"'P*'"?.?? amount of .dil consumption. But even 

with this, we are^till careening along the path. we were a while " 
..back, and pe9ple are hoping! that they won't>ve a curtailment. : The 
oi?:ir'i''^!"''u op ■'"vestment, of energy-eff/cient machinery ^as got to in- 
clude plant shut-downs and all that takes education, but it also takes - 
eng^neers^to go to their management and saJ, ."This is-what we have to do 
!;.°*^<^er to prevent out plant from being /hut down and prevent the lay- 
offs^and prevent the orders from not beini filled, et cetera " 
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April 20, 1977 
■ SLIDE 5 ■ ■ ' 

vn.i know^-j^fcl'-?? *• 5^^'^^-^ ''"^^'^ '^^^ National Energy Plan. As most of ' 
coll, V^*' " '"'"^^"9 Its way through the Coti^vess and has had some 
semblanc^ of success and some semblance of failure. I want to cover some 
of the high spots and we will talk about what actually is happening and 
what we see coming out at the end.l . ' HHc.i.i.y anu 

PRINCIPLES AND STRATEGY 



, FIVE PRINCIPLES PROVIDE FRAMEWORK 
: ' FOR PRESENT AND FUTURE POLICIES 

PROBLEM CAN ONLY BE EFFECTIVELY^DDRESSED IF 

• GOVERNMENT ACCEPTS COMPREHENSIVE RESPONSIBILITY 

• PUBLIC UNDERSTANDS SERIOUSNESS AND ACCEPTS SACRIFICES ^ 

NATION MUST REDUCE VULNERABILITY TO DEVASTATlKlG EMBARGOES 
groups''^ "^"^^ BE EQUITABLE TO ALL REGIONS, SECTORS, AND INCOME 

HEALTHY ECONOMIC GROWTH MUST CONTINUE ' 
ENEROy PLAN MUST BE IN HARMONY WITH ENVIRONMENTAL POLICIES 
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Thiese are the princi pies that the President laid down in April of 
this year* and I think if you look at the second bullet under the first 
point you can see why we are involved with Project PROCEED and continuing 
educartion* We not only have to work in concert with the Deople; but we; 
have to give'people the tools- so that they can, in fact, work to under- . 
stand the problem. That's what PROCEED is 9TI about. ' ./ ..: ; . 

**■ ' . . ' • ' ■ • • ' /* ■ . . ■ ' , ■ • ■ ['■'■. 

You can read theother points, but basically what we are attsijipting 

'to do is protect the United"^ States from devastating embargoes ^nd. put the 

United-States on a J ittle better course without needing the imported 'oil 

and natural gas. • Sjjnce I don* t .think therie are any Sierra Club peop1|e ^ 

^heire I will only say in passing 'that we do Have to meet the environmental 

'constraints/ Normally I spend a gireat deal of time on that particular 

■point.- ■ . ' . • ' , 

■ ■■ ' 

The corni^rstone of the whole National Energy Plan is Energy Con- , 

servation. " • 



PRINCIPLES AND STRATEGY 



FIVE AbDltlONAL,PRINCIPLES 
FUNDAMENTAL TO PROPOSED PLAN 

' ■ ■ ' ' ; ' : . ■ ' ' ■■ / 

ENERGY DEMAND GROWTH MUST BE RESTRAINED THRU CONSERVATION 

ENERGY PRICES MUST REFLECT TRUE REPLACEMENT COSTS . 

PRODUCERS AND CONSUMERS ENTITLED TO CERTAINTY OF GOVERNMENT 
POLICY 

PLENTIFUL RESOURCES SHOULD BE USED MORE^IDELY, USE OF 
RESOURCES IN SHORT SUPPLY SHOULD BE MODERATED 

• USE OF ALTERNATIVE SOURCES OF ENERGY SHOULD EXPAND 
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And I think the subject that we are going to talk about the next 
two days, Energy Conservatiorv-and Industrial Applications, and how to go 
about the continuing education of that aspect, is going to be extremely, 
important if we are going to make any headway in the. conservation area. 



^RINCIPLESAND STRATEGY 

OBJECTIVES ' ' - 

Tv SHORT TERM: REDUCE VUMMERABILn:Y TO EMBARGO 

* MID-TERM: WEaYhER PEAKING A^D DECLINE OF WORLD Oft-^ 

PRODucTiofd 5 y ^ 

' • long term: developfltnewable sources for sustained 

economic growth 

/■■•■slides;' 

. , . These are sort of simplistic goals of what wfr h*ave to do and you 
c|tn see in the short |enn we have got to si bW down on using oil and natural 
gas. In the long term we would like to be using something like solar or 
nuclear or coal or a^ll of the above. > j 

PRESIDENT'S ENERGY STRATEGY 



IMPLEMENTATION OF AN EFFECTIVE CONSERVATION PROGRAM FOR ALL 
SECTORS OF ENERGY USE SO AS TO REDUCE THE RATE OF DEMAND 
GROWTH TO LESS THAI^2 PERCENT. - 

THE CONVERSION OF INDUSTRY AND UTILITIES USING OIL AND NATURAL 
GAS TO COAL AND OTHER MORE ABUNqANT FUELS TO REDUCE IMPORTS 
AND MAKE NATURAL GAS MORE WIDEliY AVAILABLE FOR HOUSEHOLD 

USE, . ■ ■ , J .... ■ ^- :■ . ■/ 

A VIGOROUS RESEARCH AND DEVELdpjviENT PROGRAM TO PROVIDE 
RENEWABLE AND ESSENTIALLY INEXHAUSTIBLE RESOURCES TO MEET 
UNITED STATES ENERGY NEEDS IN THt NEXT CENTURY. 

SLIDE 9 



To give you the three major potnts that the President brought out 
in his plan, the first' was to reduce.'the total consumption to about 2 
percent. We have been running at about 3 percent oil , gas, all of th0 
energy, so that's about; 33 percent reduction,. We think we can achieve that. 

We would also like to .convert the industry'to coal as quickly as , 
possible and, of course we want to continue the technology development 
over time. • V • . . " 

One of the philosophies that people don't seem to understand about 
the new Department of Energy is that we really are not in the business of 
bujfing equipment. All id/e can do is catal^jze the market and make people 
who are going to be in the commercial concern! go about producing that 
equipment. This is a very, very different kind of philosophy than, we have 
ever had in NASA or D.O.D. or any of the other^ Government agencies. 
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UDE OIL TAX 

.TAX REBATES 
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ILAR ENERGY 
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•CARTER PLAN 

StANDBY TAX RISE UP TO BOC 

RETAINS controls; AT / ■ 
HIGHER PRICE 

RAISE PRICES TO WORLD 
LEVELS'IN 3 YEARS 

EACH PERSON WOULD 
GET. A SHARE 
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A lot of people are interested in where we are today. Basically 
^ each of the majqr points ttiat was in the plan is summarized here and you 
' can see!^^^t;f6r instancp ,^"1^6 gasoline tax on automobiles was a very unr v 
, popular^pue. It was killed in the House. The Senate never even put it 
' in the BiTl.' So that is*^ completely dead. Crude oil tax.^ It was passed , 
in the JJouse. It was not included in the Senate Bill. Now that is l?ack^ 
in conference, .so -the resolution will be somewhere between not included ' 
• — iamd what we proposed originalily,. That'l basically the way Civics TOT 
works. in this town, and for those of you who haven't had the rare oppor- 
tunity to watch it in action you ought to spend some time looking at it 
becjaus.e it's not quite the .way our old textbook said it would be. ' It's 
a very,, very intricate process. - ^ 

. • • • • ^ ' ' (See Slide 11.) . ' • / 



This is the structure of the new Department of Energy and as Dr. 
Cohen indicated earlier, we are oveif- in that box called Energy Technology. 
The box called Intergovernmental and Institutional Relations is where 
the education group is now housed. .c- 

People ask, "Well gen^men, how did you get involved in education? 
Why are you sponsoring this conference?" • It's a very long story, and it 
really boils down to who had the money. at the time. We feTt that it was a 
very important project to pursue and therefore, we went ahead and became 
involved in the worksh9p. " % . • 

We are also helping advise PROCEED on what kinds of. topics they 
should be involved in, and its been a very, very iriteresting relationship*: 
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FEDERAL GOVERNMENT: 

' ■ _ ■ ■ ^ . 

• CATALYZE DEVELOPMENT OF HldH RISK TECHNOLOGIES 

• ENSURfe DISSEMINATION OF RESEARCH INFORMATION - 

PRIVATE SECTOR: ' 

• COMMERCIALIZE NEW ENERGY TECHNOLOGY 

< SLICTE 12 

Well, as I said earlier, our. responsibilities^ as the Department of 
Ener'gy are-jiot to buy hardware. They are>really to catalyze technology ^ 
• development to insure dissemination of the resiults and to help the private 
sector commercialize the new machines. 
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, . Contirvviing Dialogue Between ^Government 
• and Industry , , 
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An^I think this i§ goirfg tcbe a major point of tffe new depart r 
ment. I think we are going to see- a lot of attivity in either, what you 
might call PR or education in order to convince people to conserve, be- 
cau^ they are just not doing it now. ' v v 
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PROJECT PROCEED 



• - DESIGN^ED TO HELP ENGINEERS SOLVEaENERGY CONSERVATION PROBLEMS 
IN INDUSTRY ' > 



• TIMELY AND CONSISTENT EFFORT WITH THE NATIONAL ENERGY PLAN 

SLIDE 14 

All I mixl^iylike to say in conclusion, is welcome to Washington 
and our beau tTful sur\ny Neither thatvwe have today.. 

; \ Thank you. . . ; v 



DISCUSSION 

PROFESSOR COHEN: I think there will be time for a few questiQns 
following each speaker, if there are any from the audience. If not, we can-^ 
continue on; 

( ): I have one question on that slide comparing U.S. and 
West German consumption, energy consumption. I. wonder what the' basis is. 
I am not clear on the basis for comparison. 

DR. BELDING: They are similar industries. 

( ): Not total industries , but similar industries? \ 

.. DR., BELDING: Right. ' ■ ... • f 



( J: How do they achieve this? 



• DR. BELDING: I think they have 'had to pay more attention to using 
wasteheat and better processes more. than we have, becagse energy in 
r-this country has beeh'more abundant and so people have tended to not be as 
careful wittt it. A lot of the larger industrial concerns are now jumping'*, 
ands^'rig-, "Hey, we can save that Energy" and they are dqirig it. The 
Pj^lem is that smaller concerns. who are paying the higher prices don't have 
tf^ capita r to go backand retro-fit, so^they are caught between a rock and 
a HATd spot, if we had said five years ago that. we are going to raise the 
prica of oil "in five years, then the little guys could have said, "Maybe" 
we had better start retro-fitting and making our process mr§ efficient, 
becaiise in five years the ^pHce is going to be higher" and they would hav8 
had rhe capital higher. . ^ 

) What happened was the prices jumped up, almost doubled, and they 
said, /My God, we don *t have the capital any more. " 

{ / PROFESSOR TRIBUS: Do you have any information on 'the vacations 
in inckjstry. In other words, in the United States I know that the best, in 
terms'of energy conservation, is quite different from, s-ay, the bottom 10 
percent/. Do you know Miw the variations go in the two countries, in part 16 
ularjiftfnen the best \n the U.S. comes near to the best in West Germany, and 
whatr we are really seeing here is a bad distributiorv of competencies. 

/ DR. BELDING: , WeTl , I think the best iritKis country is not neces- 
s^ily equal to the best in West tSermany. See, the return on investment 
juitJwasir^^ so they didnH have to save energy. What we are really 
seeing is an economic picture more than a technology picture. We had the 
tecHnology. We renew how to do it, but we never used it because it never 
paid off. ) 

' ' Now that we" have doubled the price of oil it begins to look pretty 
attractive, so people are beginning to bring their plants' up to the right 
^ level, but I think the gradation in the United States is much worse than 
.it is in Eurot^e due partially to some older plants in the U.S. ^ 
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V^^Q^3^A ^^yA to maj^e a few remarks about the Brobl ems that 
might be included in a program of education reaaVdiriq enerqy. conservation., 

'■■ ■ '. ■■ •• . . ■■ ■ ■ . ' .' ■ ■ - . ...^ ' ■'■ ^ 

Let me, before* I start, defiije what" ! mean-by ene.rgy cbn'servation« 
because ;there- are many interpretations. / The meaning^'With which I will ,be - 
using the wocds is the, achievement of a task with, equal ; or less -cost than 
.today, but.u,sing less -energy. Thirt(fs fhat do "not satisfy thistidea do hot 
belong, to.th^. discussion t^^^ I will be having. : ' , • ■ , ., 

Jpw,, there is no doubt thai" the problem o^ energy is^extrem'ely / 
di f f icul.t ahd the discu'ssions that are goi nt| on in bur Congress reflect the'. 
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fact. It's not simply as Dr. BqMing says that Washington works in peculiar 
ways. It is that the representa^es of our people ha-ve a very difficult 
problem. They receive all sorts of conflicting information and they have 
alf sorts of conflicting solutions to offer and, therefore^ the need for 
education at the grassSqpts is a need indeed. " ^ . 

In a program of equcatipn on^ has^ to be as inclusive as possible. 
And you already heard, from Dr. Belding, a" synopsis of the problem, es-* 
pficially about the resources. I would like to cast the same problem in 
a slightly different light than was already referred to. 

It's not only so much that we are running but of the resources 
that'we are currently using, especially the liquid and gaseous fuels, but 
that the rate at which we can provide them in the near future wiy be less 
than the demand. This was fllustrated in the report that v/as issued by 
C.I. A. last April. For example, sometime around 1983 or 198^ oil will be 
produced at a rate that Will be lower than the. demand (Slide 1).' '> 

. ' ' '~ . ' ■ .■ ♦» . '.. . 5 ■ 

. . . A ■ . ■ • . . ... 

Other calculations may differ by one or' two years or something 
Tike that, but that doesn't, change the picture; The Workshop on Alterna- . 
tive Energy Strategies reached the same conclusion. You can use the graph 
on Slide 1 or a different type of qraph, but the message^ is clear that 




' / • • YEAR 

-I.' ' '• V ■ • ' ■ . ' ■ > • I ■ ■ ■' ' ' ■ • ' ■■ ■ ■ 

, • ■ ,Ag,gregate. Cost in Constant ^DO^ars of Industria 

•; ' .: . ' Energy from 1 9 50' to 1 9 %; (Weighted According to 

; .. ' . Usage of Coal, Oil, Gas and Electricity in Industry) . 
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^ there win be a shortage in tbe production of oil in a very few years from 

■ , now. • ■ ■ '■ ■ ■, 

That in itself IS not such a bad thing. In the past seme energy 
sources were dfipletisd^ and had to be replaced and were replaced. But today 
the situation is* different from what we experienced in the past. The prob- 
lem is that whatever aiternativers we have for replacement are much more 
; • costly. There is nothing under the >un, including the sun, that will be 
able to replace the energy Vthat we are currently using at a cost anywhere 
. near or comparable to the cost we have been incurring so far. 

• \ I^^^ i$ Tllustrated by the trend in replacement costs of energy * 
for industry (Slide 2). On this graph the dotted line illustrates the - 
trend in the average replac'emenr cost of energy used for manufacturing in 
the United States. The averaging Is done over the percentages arid energy 
forms used by U.S. manufacturers. We see from this graph . that, in real 
terms, up to about 1970 the replacement cost of energy used in manufacturing 
was steadily decreasing. It was decreasing by 1.7 percent per year. In 
about 1970 this replacement cost started for the first time in-Our history 
,,. - going up, right now it's almost twice as large as it used to be back-in • 
1950. This is much morfe important a change than the scarcity or the de- . 
pletion of the fuel sources that we, are currently using betause that's what's 
going to affect and ,is affecting our economic well ^eing. 
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The replacement cost that I have used for each form of energy is 
shown in Table 1. For petroleum I have taken $3,37 per million BTU, for 
natural gas $3 per million BTU and for electricity $10.50 per million BTU, 
which.is the same as 3.6 cent§ per kilowatt-hour, 

' As far as anybody can tell , in the future repilacement costs will 

continue to rise. That to me is a real threat both to our economix: well 
being and to the competitive position of our industry^ because we may not 
be able to afford the energy we need for our activities and, therefore, 
we may have to stop using it. But tb stop using energy would mean no heating 
in our homes, no jobs, et cetera. I believe that to a certain extent this'' 
will happen. The question that people like you that are involved in energy 
conservation ask is "Can we reduce as much as possible the negative effects 
of the higher cost of energy by means of energy conservation?", I believe 
that groat opportunities exist for doing so. 

Let us first look at some general economic aspects of these oppor- 
tunities. Slide 3 is takenv.^rom a report of the United Nations. It shows 



the trend in the prices of various goods including energy, it expresses ' 
current prices in comparison with prices . in 1955. The most important con- 
clusion from this slide is that whereas, the price of oil has increased by 
.a factor of six, everything else (food, capital goods, and labor) has in- 
creased by a factor of two to three. We see then that an economic opportu- • 
mty exists for replacing energy by other factors of production, such as 
labor or capital equipment. 

If this sTJde were to be drawn for statistics available and per- 
tinent to the United. States (Statistical Abstracts* Department of Cownerce) 
we would have found the following. In real terms, the cost of labor and 
the cost of capital equipment in this country over the past twenty yealrs 
have remained praicti pally constant within a few percentage points, ly re- 
membering the data in. Slide 2 we conclude that as far as this country is 
concerned, the opportunity exists for substituting other factors, of pro- 
duction for. energy so as to achieve the same task with equal or less cost 
and less energy, namely by becoming more energy efficient. 

So that's the economic opportunity. Letme now turn to the-technical 
opportunity. I would like to ask: "Do we have the technology to be'come 
more energy efficient?" ' 

The answer to my question is an unqualified yes. 

. The lanes in Slide 4 show the flow of thermodynamic' availabil ity 

(not of energy) in the U.S. economy. The figure is different from similar 
figures that have been presented in many reports and have been published 
over the last few y^ars. It leads to different conclusions than the con- 
clusions about efficiency in manufacturing which are included in the national 
energy plan. ^ Let me specif ical ly- <address this last point. In the national 
energy plan it is stated that manufacturing in the United States is 75 per- 
cent efficient. In. Slide 4, if you follow the lane correspcinding toman- " 
ufacturing you will find that, on the basis of availability, efficiency of 
manufacturing is about 13 percent. * 

Now, that- does not mean necessarily that we are wasteful . As Dr. 
Belding said earlier, the economics of energy, capital equipment and labor 
in the past were such that that was the best way of using these factors 
of production and achieving the goals that we had in our society. 

In Germany and Japan, either because of newer equipment or because 
they had faced higher fuel prices ear fier, than we did, the corresponding 
efficiency in manufacturing is about 18 percent instead of 13 percent. . . 

* The data in SUcJe 4 show the various types of fuels that are used 
in our economy and their availabilities, and the losses of availability in 
various processes. Here the word availabili tyj5 used in the sense of 
thermodynamics. For example, fuels go into the electrical sector to pro- 
duce electricity. That involves a certain inefficiency. Electricity is 
generated with an efficiency of. about one third. Again, fuels are used 
for the generation of process steam. That involves certain inefficiencies. 
The thermodynamic efficiency of process steam raising in manufacturing is 
.about 20 percent. Some of the fuels are used in high and low temperature 
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heating processes, iii the chemical industry and other Industries. These ; 
uses also involve inefficiencies. 

Overall for -our economy, the amount Qf availability that we need 
to carry on all our ta^sks is about 8 percent of that we consume. In more 
detail , the thermodynamic (availability) efficiencies of Various uses of 
energy are as follows: residential and commercial space heating 6 percent," 
water heating .3 Dereent, air conditioning 5, automobile propulsion lOi steel 
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production ^21, oil refining 9, cement making- 10, and paper is much less 
than 1. Tor the whole economy the efficiency is about 8' percertt, and for 
manufacturing It's abflut 13 percent. 

,; _ Now, what are the implications of disseminatlnn this type of an- 
alysis of the energy use in our economy? 

^ There are two. First and foremost that we have not reached the * 
litpits of, efficient use of energy by any stretch of the imagination. There 
is a veryjarge margin for improvement. To be-^sure, the realization that 
there is a large margin does not automatically pi^ovide us with the use of 
that margin. It \npil take hard work; a lot of money and many years. • Never- 
theless the margin" does imply that V^orking in the direction of improving :^ 
the efficiency of energy- utilization is not like knocking one's head'against 
all immovable wall. I find this implication very challenging and stimulating .. 
in addressing problems of energy conservation. The second implication of 
the correct thermodynamic analysis is that it identifies the uses with the 

, greatest inefficiencies and suggests methods that can yield large improve- 

. ment. ■ ■ ; ... ■•• '■ ■ • ■ - 

. ' ' " ' . ■■ •.' ■ ■ ■ ' ^ " ■ 

As"^an illustration of these points, I will present first some 
■examples of what^can be done with existing technology. . ; ^ 

'Table 2 is a summary of energy savings and costs. Ut me comment 
on the bottom line. This line rep«resents estimates of how much, energy we 
can save;with existing technology by the end of the next decade, ten years 
or so from now. The technology that has been selected has' a capital in- 
vestment cost equal to or less than the. capital investment required to pro- 
.. duce equivalent amounts of energy from new supplies, energy that would be 
needed if the savins did not occur. - 

We' estimate that we might save four and a. half million barrels 
of oil per day compared to the demand for energy in manufacturing by 1987.. 
Four point five million barrels 'of oil per day is about three Alaskan pipe- 
lines. . . V ' 

To bring about this, energy saving , .we must invest a lot of money. 
Oar estimate is that the money that will be required over the next decade 
is about 125 .billion* dollars. I don't know if that sounds to you like a lot of 
money. , It sounds like a <lot of money to me. But the alternative requires 
even rtiore money; * 

On the basis of reported costs for the development of new energy - ' 
•"sources of oil, gas, coal and electricity from, coal and nuclear power plants, 
our estimates for capital investment to produce an equivalent amount of 
energy fromnew supplies is about 170 billion dollars. So the alternative 
to' energy conservation "is much more expensive. We have also made an estimate 
of the total cost per unit of energy conserved versus that of energy 
produced from new supplies,. We find that with investment in conservation 

• the cost per unit of energy of^the mix included in Table 2 would be 2.7 
dollars per mill iboL^TU, as opposed to about 4.8 dollars per million BTU 

for new energy, suppl^ies. The numbers for both energy saved and energy sup- v 
plied are high because* they include ,a Targe fraction of energy in, the form \ 

* of electricity. . ^ 
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-Now, the types of thinqs thai: are used to bri no about, this energy : 
conservation are known to most of you. They involve cogenerati on of pro- 
cess steam or process heat and electricity, recycling of waste energy, and 
changes in manufacturing processes. We hope that the modules of Project 
PROCEED will bring out specific examples that illustrate both the technology 
and the economics of energy conservation, and the large energy and cost 
savings that can, be achieved by combining processes (as in cogeneration) 
rather than ^by improving the energy efficiency of individual process com- 
ponents. . 

Another aspect of the correct use of thermodynamics is related to 
the long-term; prospects for hiqh end-use energy. efficiency . Beginning ten 
years or so from now, suppose that we were able to improve the energy ef- . 
ficiency of pur economy by on 2 percentage point every two-and a half years. 
Then, we could sustai'n an uninterrupted growth in real G. N. P. of thre^ per- 
cent per year for the next three decades! and still consume no more energy 
than we do today. Even then, our overall end-use efficiency would be only, 
twenty percent, abput- equal to that of the steelmaking process today. 

; . *.. the improvements in energy end-use efficiency suggested here'are, 
in fact, not all that remarkable. They are still less thanthat accomplished 
oyer a comparable number of tlecades- in improving the efficiency of elec- 
tricity generation. • This, of course, was the result of enormous and con- 
tinuing commitments of resources to technological innovation--the same pre-, 
sciption that must be used for research arid development of entirely hew man- 
ufacturing processes. . . 

; Despite the economic and technical opportunities, energy conserva- 
tion faces difficulties arising from politics and realities of everyday life. 
We hope that some of the modules of Project PROCEED will address these dif- 
ficulties and discuss ways to overcome them. 

Let me comment briefly. on a coupi-le of these difficulties. A util- 
ity, which is a regulated monopoly, is allowed about ten percent return on 
its investments (ROI). On the other hand ,;;a manufacturer, who operates in 
the competitive market; usually requires a 'return on investment of about 
fifteen percent. So, when an investment in new electricty supply is con- 
templated, it is evaluated on the basis of about ten percent ROI. But, when 
an investriient for energy conservation involving electricity is contemplated, 
it is- evaluated at least at an ROI of about fifteen- percent, though the con- 
servation investment would accomplish the same result. 

< Actually, the gap between-the twp ROIs. is even larger. Because 

of limited capital available to a manufacturer, investments are given pri- 
orities,:.;-' First, the manufacturer must do things required by the Government— 
such .rfs arivest in anti-pollution controls. Second, he must, secure his com- 
petitive position in the market by investing in expansion or improved pro- 
duction capacity. Then, he considers becoming ^n energy supplier by in- 
vesting in energy conservation. Because the third type of investment is a 
relatively new activity and, therefore, an activity that is perceived as 
risky, it is given low priority or a high hurdle rate. The payback period 
reauired of conservation investments is usually two .years pr less. Such 
periods translate into ROIs of thirty percent or more. • 
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\-r .- Although this performance in our economy is understandable, it seems 
tame 'that an educational program in energy conservation should emphasize 
the nejed for a harder look at and change of investment priorities. Without, 
a chainge, the unavoidable transition from the era of abundant arid inexpertsive 
energy to the era of limited and expensive energy might be more costly and 
painful than it need be. * . 

I will stop here and be happy to answer questions. Thank you for 
your attention. 
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MR..FR.IEIM Consultant at D.O.E. 

I remember reading a newspaper item that indicated that capital was 
plentiful, that bc\nks had a lot of money but nobody to lend it; to, and here 
we hear about a capital shortage. Is there a way of explaining that? 

PROFESSOR GYFTOPOULOS: Yes, there is. It's a little involved bift 
I wilV try. 

■■ • ■ •■ ' ■ ■ : ■ ■■■ . : ■ ■ . 

The story is quite involved. You see, our . industry operates with 
a certain debt to equity ratio. There is a certain fraction of money that 
they borrow and another fraction of money that 'they get from *the stock mar- 
. ket. This . ratio has*been established from past practices during which man- . 
yfacturers were not in the energy supply business. At that time, whenever 
they wanted some energy they. would go and buy it from th6 energy suppliers. 

Now, because it makes sense both for,tKem and for the nation, -we 
are asking manufacturers to make investments beyond the regular ones : and, 
in es'sensce, we are after a transfer of capital from the energy supply sector 
.to the energy user sector. How will that comfe about? Suppose a manufacturer 
were to boijS^pw money for energy/conservatiori."^ "ThSt^^ increase his debt 
to equity rafio and, therefore, in the eyes of the banking community, he 
would appear, as beingv^on shaky financial grounds. As a result, bankers-would ^ 
increase the interest rate because ^ large debt, to equity ratio implies a : . 
riskier 'company: 

One might 'suggest that the mariuf acturer goes to the stock market. 
Money in the stock market is much more expensive than money from ai^bank. 
A,s you very well know on the average the price to earnings ratio for our 
industry right. now is about seven. This ratio translates, into a return on 
investment before taxes of 30 percent or higher. So that makes it difficult 
for a manufacturer to raise-capital for^energy conservation. It is a kind 
of vicious circle that results in an inconsistency. Oh one hand,, you are 
-absolutely right, that banks say they do have money but they are not asked 
for it and, on the other hand, manufacturers hesitate to ask for money be- 
cause of the reasons that I explained. . 
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. . In addition, there is another reason and perhaps it is an over- 
riding one. It has to do with" the 'great uncertainty that exists in our 
society about the whole energy problem and you can see that by reading t>ie 
newspapers every day. Someone says, "Oh, there is no energy problem.' So 
and so in Washington is manufacturing the-problem. Wait for a little while, 
boost up prices, arid the-problem will disappear, and the economy will grow." 
Then they: say, "No, no, stop what you are doing completely, reduce energy' 
consumption and everything will be fine. Just take the soft path." And you 
can imagine why people, like you_ and me, are confused and uncertain. And 
when there is uncertainty about a new type of activity, the activity doesn't 
take place. ^ . 

. • . ■ ' ■ ■ 

MR. flASSEY: Bob Massey, with the Department of Energy. EliaS", when 
accompany goes into an energy conservation project and compaVes that with 
other alternative uses of their capital, do you think they are taking into 
account the risk factors on energy conservation? 

-PROFESSOR GYFTOPQULOS: Yes. Und that is translated into requiring 
a hurdle rate higher than that for regular investments. 

. , Let me clarify that a little- bit because I know that there is con- 

troversy about the statement that I just made, and no agreement. I would 
like to. explain how I reached the conclusion about the higher hurdle rate. ' ♦ 

_ In many conferences that I have attended I have heard representatives 

of manufacturers ^tate that they. would like-to make investments in energy 
conservation, but these investments are costly. They further state that '. 
man.y investments have been made. for which the payback is less than two years 
whereas those. that remain require more than two years tb pay back and, there^ 
fore, are given low priority. That's one source of my information. / 

Another source of information are .the comments made by manufacturers 
on the voluntary. targets proposed by the Department of Commerce and PEA. 
By reading the Federal Register I noticed that practicably all manufacturers 
had'.commented that they want the payback peri ocl for energy to be less than 
two years. - 

Now, in fairness I /must say that in other conferences , including 
the recent one that I attended in Tucson, Arizona, a large number of .' 
representatives of manufacturers stated that energy conservation invest- 
mpnts arp treated no differently than regular investments. 

MR. .LIBBY: Quint Libby from EPRI . I was jijst going to .make the ■ 
same sort of comment that Elias just made that the tendency to adjust the 
hurdle factor for energy conservation investments either up or down'^is not 
simple and in some -cases the hurdle rate is less and in some cases higher 
than for other investments. It's biased almost entirely on risk. I think ' 
Elias just said that it's not whether it's energy conservation or not, but ^■ 
rather how risky it is that determines what the hurdle rate is. '-.^ 

PROFESSOR GYFTOPOULOS: I would like to comment on that because it 
is relevant to what we are trying to do with Project PROCEED if we are sue- ' 
cessful. I. understand that an investor or a mananer should be very careful 
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in hi%.inv(5stments and, if the proposition is risky, to ask that it pay off 
faster so as to reduce, in some sense, the risk/ That's perfectly under- 
standable and. that's how our economy works. However, if we are successful, 
and I hope we will' be, in our efforts to conserve energy by using it more 
efficiently, vye should recognize that. for the, next decade we are not talking 
bout things that are far out, rtever tried before, and are just in the pror- 
totype stage. We are talking about technology that has been very well known 
and has been tried ^Ifer, many decades • 

, The reason why it may not be practiced in a particular location or . 
in a particular manufacturing process tode^y is because up to now or up to 
a few years ago it didn't pay to do' so. It didn't pay 'to save natural gas 
, When you coiild buy it at 20 cents per million BTU. 

Why should one spend a dollar or two per million BJU tp^save 20 
cents? It would have been socially and -economically ridiculous to do so.. 
But now things have, changed. For the same technology, for the same pro- 
cedure, the economics have changed/ It is $3.00, so to sp6^ak, per.million ; 
BTU. of natural gas or whatever the price is versus 'one to on? and a half ; ^ 
for the equipment that will save it. Therefore, whereas in the past this / 
technology didn't pay to be used, now it does pay to 'be used.V 

..MR. MAXWELL: Maxwell from Charles Courtty Community College 

: I understand you to say in summary that the three things you are 
advocating are, prevailing upon the investment community to, change their 
thinking or habits on debt to equity ration for the manufacturers and also 
the utilities to change their investment in ener^gy conservation over. a' long 
p^eri.o^d of time, and then clearing up the* confusion that exists today, as 
you pointed out, in the current newspapers, 

PROFESSOR GYFTOPOULOS: Not quite. I am sorry. th,e three things, 
that you mentioned are parts of the difficulty. I prefer that we have a 
good understanding of the problem. .1 believe that if we have a good under- 
standing of the problem our society will 'respond. 

- . For. example;;^ i :believe/that: (1) if manufacturers are really con- 
vinced that there will be a sc^city of oil sometime in the next decade, 
'and that whatever alternative^ they have for substitution. would be much 
^more expensive than what they Vay todays and. (2) if they fully recognized 
^ that theire is a technological opportunity for becoming, more .efficient and 
that .if they do it faster than theiricompetitors they«might reduce their 
costs andv.capture a larger fraction of the market, 'then they wi.ll reispondr,;. 
to the job much faster 'and muc^ more efficie^ntly than if someone, whether ;^ 
from academia or from Washington, were to impose thatvty^Dfe 'bf development 
through^ strict rules and changes in the free mafrkat system of our society i 

So that's why we are talking here about education and dissemination 
of information and hoDefully good information rather than political decisions 

. MR. MAXWELL: Thank you. 



MR. FRIEDMAN: Friedman, again. Consultant, Department of Energy, 
Isn't industry accepting some financial help from the Government and aren't 
they waiting for that? 

PROFESSOR GYFTOPOULOS: Yes, they are and some of thfft is necessary - 
because of several factors that require that . kind of help. Time; ;does hot 
permit me to elaborate on these* factors. But as I understand it from dis- 
cussions that I havfe held over several years, t?ie greatest thing that man- 
ufacturers are expecting from Congress is to settle, to come up with -a de- 
cision that they can believe willstick for a few years so that they know 
what they have 'to do.. Think of it yourself . For example, right now Congress 
is debating an additional tax credit for investments in conservation of ten, 
twenty, or whatever percent. If you were in the process of buying a piece 
of equipment for energy conservation and you knew that there was some* dis- . 
ciJssion in Congress that would, make" you savp ten ^^r twenty percent would 
you go ahead and order the equipment before' the issue' was' settled in Congress? 

So, my .♦perception of what industry is expecting, in addition to* 
financiaV help, is some certainty and some decision one way or the other*, 
I believe that, once some energy plan is voted through Congress .: which has 
this' appea^rance of being the plan for a num'fier of years, we will see a faster 
.rate of movement in the direction of greater efficiency than we are currently^ 
^experiencing. '"'^^'^Sn^ 

PROFESSOR TRIBUS: ' Eli as has made a point wortH expanding, Sbme-/^- 
t.thies I think that the schools of engineering and the schools of business: 
have combined' inadvertently' to destroy our technical competence and not to 
enhance it and the culprit, in mind, iVthe return oa investment cal- 
culatlon. , When people get together to make a resource allocation decision, 
although they do^'t usually say it this'way, they are involved in a three- 
- way^ trade-off art^f^ three human characteri^ti^«^^^^ greed, impatiert'ce and 
fear. ' ' • ■ " 

By greed j I mean that for whaf they give they want as much.^s they 
can get. And by impatience, I mean they .want.it now rather than later. 
And by fear, I mean they want it without risk. 

, Unfortiinately, the return on inviestment calculation only takes into 
aceouht twq of those,- greed and Impatience, it does not consider fear or 
risk. It is irratiorfal to re^^^^^ a higher rate of return on investment, 
" that is to be imp£ftient, as a cotnpensafion fb/r one's fear, because a'thigher 
rate of return>equirement discounts future risks equally with future oppor- 
tunities. l£ is a technique for painting yourself J nto the corner .in the 
future.-. . - " ■ ■ ^ . . 

'What-Elias Gyfto||||^^ is that he sa^s to people, 

''"l^ppk^ when, you make this ROI caTcul'^^^^^^^ don't forget that it leaves out 
.oi" account' the^ fact you may. not have 'a -plant. You may not 'liaye fuel . You. 
/ ar^e n^ taking' into; account your risk considerations." Ahd^'-^'L say that when 
you try to take risk into account by raising the return oh-,.ihvestment require 
merit, the so-calle^yhurdlej you are being irratiohal . Yoji\are:^^^ri^^ taking 
into account risk at^aV);. . You may become hung , in your risksv' - - 



> When we teach people what- to do about energy conservation, we must 
^cognize that not only must we teach things that are known, but not known 
:o everyone, but also things that are widespread but aren't tnue. We will 
laye a challenge which goes beyond ordinary educations it is a challenge to 
«ke people understand that in doing what they have been taught to do they 
ire behaving irrationally and they must: substitute new ideas for old ones 
:hat are no longer appropriate;-. , ; ' .0 ; - 
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r : has told, us what the 'challenge is and; El fas Gyf topoulos 

5.a,S |ihpointed this opportunity. T^^^ issue for our industries is, to Team 
. "oy^.w-lJiake appropriate capital investments and changes in. operating pro- ' 
x:edure p to reduce the irreversibilUiesMassociated yyith the use bH>^ 

'■'■< -:^<' ' ■ ■ ' ■ ■ ■ •■ ■■ ' ■ ' 

' ^Ui't.j'S^^^'^'^^^^^ our- government is. to take into. a(xdunt; that^l-hii'V '^^ 
'^r^^f^.-W.?" a highly decentralized fashion.decisions wKt'bfe made cohw^^^ 
stantly:,^;and,,rn accordance with the spirit of our countryV'not under a - ' V^^^^^^^^ 
single^pTan.,, nqt under a single directive, but rattier by teaching people ' ■ 
what they mus^^^^ . ' ' 

•.. W Of the 'Wbrld depends very much upon the 

, images-- of the wjJ.rld^-^^^^ A very simple way of saying it is 

there- iS no -suC|i t^^^^^ 

. colleciior)- of images becomes more 

. complex. We retain the^ images produced by Qur ear^iier experiences and we 
slowly modify thetnv&s- we deal with the World: ' -Som6t^^ 
new situation withbut;: realizing that'it *is hew-and we'-are unaware^that our 
mental images are' ihayequate to deal with'this new situation^.: ' 

In this presentation I propose to show how this" matter :6f inapp^^^^^^ 
pnate images influences continuing education in two ways: through the 
planning process for continuing education itself, and by acting as^'a barrier 
for adult learners. In Project PROCEED we are involved in adult' continuing • 
.education. In each case,i, as we consider these two ways; that the faTse 
iinag^ play a role, we wi 11 propose nfev/ approaches Vased on nlfe' im^^^^^^ 
Firsti I<,want to consider the problem of false images for edUqatibnaT^^ '^^^^^^^ 
ner? and -then I will take up the impact of false images 'in adulti.l^^^ ^ 

, ^ -V, .Many educational planners in industry and academia have their ideas 
shaped by prior experiences with academic institutions. They tend to de-' 
velop educational programs by making them .as close an approximation' to ' ' 
academic systems as they can. At)d- they,-:take it as^gi ven- that because of 
many constraints in the ihdustriaT sett% ^they will be 'Somehow Or other 
<leficieni^ih reproducing the academic' system. They strive towards that 
which they-rremember from an earlier experifencd, that is, a profess^or stand- 

I'^iiMftP^ ^^1?""^°°"^ "^'*h notes, te)^1-,, a blackboard and students 
,recei\0^..^e word. And in addition, quije oftenv particularly in industry, 
fanner will be, greatly influenced by the. planning process «sed el's'e-^ ■> ' 
re in/industry. ' Jh6 planner will present hi,^ or her proposals i n the V, 
_ of a program.". These two considerations .cause planners to invoke ah "! ' 
image corresponding to the first slide. 
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According to this slide, there aris needs and resources. A pro- ' 
gram is to be designed to apply the resources td^ the needs. 

As I said, this view reflects industrial practices where the con- 
cept of a program as a management tool is used. 

Jhete : are in the con- 
j6pt of aV^/^jro^^^^ A progi^am -is .a uiseful 
«nanageri sure what it -Is *.we want to do,^ 
%e can devel^OR a' the 
resources ret}^iji fiad a^^^ at which they will be required. It is 
useful, to thiftk.Vof a "^^ we can agree on measures of accomplish- 
ment; ariy' if we^^^^^ : , 

A prdqrkm- i s : rrdii: a good managerial tool when we are in the process 
of learning what- is we want to do, when we cannot be sure vif we are 
finished and We:'Haye- onlyi^a motivation.; I want to 

*argue that leai^ril.n'^; s^^^^ are nof effectively managed via programs. . 

I am awaret-.'^.o^^^^^^^^ thait there are many fine educational pro- 

grams offered by manywinsti tut ions including the one with which I am 
associated. But my experffen^^^^ whenever an educational offering 

becomes too strongly prdgrammatic, it loses its freshness an,d other quali- 
ties that make it a valuabTe learning experience. _ What J want us to do is 
focus less on program and more on process' . 

• - ■ ■ ' ' i. . , ■ >' ■ ■ . ' . ^ . ■ • • 

A programmatic approach' to education relies upon a well-definedl 
schedule in which it is kriown in; the first lecture what will be covered 
in the twelfth. Indeed t^^e finar examination ;and the quizzes. may all have 
been written ahead of time;' A critic of. the programmatic ^approach once 
said to me, "The objective should not be to cover the ma^rial, but to 
uncover .lt."^■ ' . * 

There are times when a programmatic approach to education is justi 
Tfied. For example, ^-^dtiring World War II hpljsewives were turned into 
:,!w61ders'in three A program catjibe used Ijpr that sort of pur- 

pose. * But if the objective is to prepare 'people bfettB^r; to deal with their 
own situation, to comprehend what is goings on, then : a^;:;program is not a 
good approach. . .. * v ' ■ ^■^''^i''^' 

Developing tt>e comprehension and skill$ required to act according 
to the reality that you perceive; in your ovifn local situation is a devel- 
opmental process. ' WKat. happens stage will depend very greatly on 
what has gort| before. .;Jhefe is," therefor^^^^^ ^ required trade-off between^ 
'Ihe contrpl ^xefciissibT'e in a program and the personal development, under- 
standing^ and. creative competencies which will develop when process is 
emphasized. 

I vdon Vt Tvan t to belittle ^e. importance of programs as managerial 
tools to accomptish things in. industry. I haVe used thepj/niany times my- 
self. When the major task is not directed towards learning hut towards 
doing, as in the erection of a building, the assismbly of 'a product dr^the 
establishment of a .factory, a programmatic approach is probably the most 
efficifent way to conserve resources and. get a job 'done on time. 
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ORGANIZATIONS 
(their "needs" 

AND "barriers") 



PEOPLE IN THE 
ORGANIZATIONg 
(Their "wants" 
AND "images") 



POTENTIAL RESOURCES • 

Work Assignments ^ 
Company Experts 
Vendors • *■ 

Library & Publications 

CONSU.l.TAf»TS 
jfec^lC^tVERSITY 

j^AT I ONAL University 



SLIDE 2 

- , ^ ■ ■ ,.; ■ ■ ■ ■■ ■ . 

We begin by recognizing that we- are .deal ^ both the organiza- 

tion and the people in the organizatiijrifrwe a with many potential 

resources. The, organization has hei^^Ssj-as expressed by the management^and 
internal barVjers to getting things dorie. The people i,n.,;the organiiafiion 
have their own wants, their own desires and they have tWerir own images of 
the ^orld in which they live. The potential resour^ces 'for learning are. 
work assignments within the company itself: company experts who know 
specialized Information, vendors who often are sources of information, 
libraries, publications, consultants, local universities and national uni- 
versl^es 'T!); I put them in that order for good reasofls. 

«."'<ir.-;'. ■■■ ''y'''". . , '. ■ . . 

v^i V ; III. this last figut^e we have replaced the simples -co neecJs 
.}/l%<tfh^:^^^ the di^^anizational needs and the'Wdffts of ; the people. 

''^^it'.s;4;fB^ keep in mind that while an organization may Have a need, 

the people in the organization. often have different needs. It's a rare 
organization that can assure that at every moment the aspirations of the 
^peot)le in the company coincide With the needs arfd aspirations of the manage- 
ment. It is this distinction that creates a bureaucracy. t Note too that 
we have replaced the concept of "resource" with a( list. of potential re- 
sources. This diagram is not yet complete. We have not indicated what % 
replaces a program. In the next diagram we repla^ce "program" by two 
processeSi • '\[ 

■ ■'■ ^ ■ ■ ; Mr ■■ ■ • 

A negotiation process is inserted between the managers of the 
organization and the people in the organization, additionally we insert a • 
proces^ of collective actityi among ^ the three: organization> people and 
potential resources. 
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When We"- talk w;ith the; managfefsi^ 
their organizations thfey are apt 't^^^ as their concern . 

over the speed with . which the comp§^ adopting n^w designs, the 

inipact: of tornpetitors " t the impact of government regula- 

tioh^ coveMng safety, tiwi^city, energy consumption and so forth. And 
what they want, or at l^Sist'what they say they want> is an educational , 
pwgrarn. They want something with a beginning and an end, an educational 
program which will take care of these difficulties. A. program to instruct 
the jBngineers on how to do their jobs better. 

If you talk With the engineers they. often describe the barriers to 
applying what they know. They talk about the company procedures that pre- 
vent them from doing their jobs, from. 4:31 king freely to consultants, and 
of 'conflicting demands laid on them by their managers. They identify new 
skills and knowledge of which they have become aware but haven't yet 
learned. They have a different view of the world. We detect quite a diver- 
gence between What the engineers and workers think is important, and what 
the bosses think is important. Each worker also brings to the factory 
personal problems, ambitions, and impressions of what ought to be done. 
Loyal workers who put the interest of the company before their own probably 
still exist, although I don't think there are very many of them. 

In the modern corporation, no one. relies on this kind of devotion. 
People do derive pleasure from this work however, and it's been my experi- 
ence that if we can show people how to do "their work better they will . 
respond. But often they do not really know what constitutes "better" and 
they need credible clues from the management. They are often acutely aware 
of the institutional barriers. in the company, which prevent them from doing 
their work as well as they could, and many engineers will refer to the 

politic'ization of the situation in which they must work. 

# 

I am reminded of a story I once heard from R.J. Miller at the time 
he was President of the Ford-Motor Company and I was visiting him on behalf 
of Dartmouth College. He said, "I was walking through the plant the other 
day and talking to an engineer who was designing a steering assembly on a 
Ford truck. I asked hitn about changing the design to make it safer and he 
pointed out to me th^if^it, would increase the cost of that particular assem- 
bly by 35 cents. I told him that that's a small price to pay for the in- 
creased safety and protection of the company agaihst damage suits and so 
Worth." Then R.J. Miller said to me, "You know, when I left that fellow 
\l realized that he had been with the company for 30 years and for -30 years 
people have been telling him, get the cost down. He's seen Presidents *w 
come and.go and I am pretty sure it's going to take a lot more than my tatk 
with him to get him to do what's good for- the company." 

In other words, the people in' the company think they know what will 
get them promoted and they need credible information from the management 
if the rules have changed. So we have inserted a negotiation process be- 
tween the organization operator, its bosses and the engineers. 

This- negotiation is not to be confused with the wjige negotiations, 
such as might precede a strike. Rather, it's a negotiation to help the 
top management understand the institutional .barriers to the application of 
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knowledge which they themselves may have unknowingly put in place, to under- 
stand the motivations which drive the engineers and the other workers. In 
turn, from the negotiations- the engineers will learn of the organizations' 
needs and how to adjust their demands to those needs. 

..To the extent that the workers want to become more valuable in the ' 
organization and thereby get better paid, have better security, and ad- 
vance their status and so on, they will probably (and I say "probably" with 
high probability) adjust their demands for education to conform to what 
will pay off in the company. But they must be convinced of the company 
needs and the sincerity of the organization with respect to these needs. 

If you ask engineers in industry what they think their needs are, 
most 0/ them will talk in terms of getting the equivalent of an MBA be- 
cause in a very large part of American industry the route to success is 
not in higher .technology and technical competence, but on the supervisory 
ladder. 

The engineers need to be convinced of the company needs and the 
sincerity of the management with respect to these needs. The negotiation 
process is supposed to bring about an education of botfi parties. It may 
be necessary to use a consultant to help to make these negotiations more 
effective. Because of the hierarchical nature of most organizations, it's 
difficult if not impossible for the organization itself to initiate the 
necessary negotiation process. A senior vice-president would find it 
impossible to convene a group of subordinates and say, "Let's level with 
one another." There is no way that he could develop a sense of trust 
that would bridge this gap. They would constantly be saying, "What does 
he really mean, and if I contradict him will he in some subtle way cut me > 
down later?" 

- There is just no way that you can create this mutual trust in a 
fypical hierarchical organization without outside help. In all organiza- 
tions there are continuous struggles for dominance, usually carried out' 
under rules well understood but seldom discussed. The competition for the . 
limited number of positions of real power goes oh all the time and within 
bounds it's probably important to the hgalth and vitality of ttie organiza- 
tion, but it gets in the way of the negotiation process. 

' So the introduction of a new negotiation process can be threaten- 
ing and for this reason two elements seem necessary. One is that there 
has to be an outside consultant and the other is there must be the s'upport 
of top management. If there aren't those two, don't bQther. Once the 
organization and its people have come to a better understanding of their 
needs, barriers and images, one can link up to the potential educational 
resources. We emphasize the word potential . because too many institutions 
look instinctively to the universities for help, hoping to take off the 
shelf courses of instruction that they need. 

. Rather than discuss the development of collective action in ab- 
stract terms, I am going to describe the experience of Bertrand Schwartz 
in setting up a system in France-for teaching statistics. • 
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The client organization was a large corporation with 
scattered around the country. The head of the corporation was concerned 
because he knew his people didn't use much statistics. If the approach 
along the lines of that first slide had been used, that is, to apply re- 
sources to needs by means of a program, then a course of lectures would 
have been set up at a central places say Paris. The best professors in 
statistics would have been selected and engineers would have been sent for 
six weeks or one month or whatever, given a crash course in statistics . 
and sent back to "^he factory. 

Instead, acting on the advice of Bertrand Schwartz, the head of 
the company searched for an,d found in the plants seven engineers who al- 
ready knew statistics. They had studied it in universities, but because 
of various reasons within the company they were not applying it* These 
engineers were assigned to meet at a central location about once a month 
far a couple of days to discuss among themselves what to teach and how to 
teach it. They began by selecting a book on statistics which, in their view, 
contained the ideas needed by the organization. They divided the book in- 
to sections. Each engineer took a fevy sections and found examples from 
the factory where the methods and ideas could be applied. They met regular- 
ly* they talked by telephone, the^ reported their progress, they talked 
with their consultant. In this way, in about a year they developed a new 
book built around the problems of their industry aimed at their own prob- 
lems emphasizing the techniques which they, out of their experience and 
knowledge, found helpful. 

The professor of statistics from the university, acting as con- 
sultant, helped them to interpret the theory whenever they found the need i/ 
or whenever they couldn't handle -the particular^ problem. So at the end of 
the first year they had compiled their own. notes for a textbook. 

In the' second year each of the seven engineers served as the in-, 
structor for about ten engineers at each of the seven plants. The 70 
students were given notebooks and asked to search for more examples. In 
this way they discovered new examples and found places where the book had y 
to be rewritten. At the end of the second year therefore, they had trained 
70 engineers plus the original seven. 

In the third year the president of the company asked each of the . 
plant managers to report to him what uses he and his workers were making . 
of statistical methods now that they had a skeleton work force. This 
produced a flood of applications to study statistics a'fid they had no 
trouble filling up the seven classes with engineers who wanted to know. : 
more. 

In adjlition, the managers asked for help themselves. They were 
now faced with a very difficult problem. They didn't want to sit in the 
classes with the engineers because they had grown rusty. They didn't 
want or need that, kind of education. They were ashamed to expose how 
little they knew about these kinds of things. Of course, they knew other 
kinds of things but they had forgotten many skills. Their new skills re- 
sulted from the competitive situations to which they were exposed.' 

• ■• . ■ • ■ ,rf ■. ' / ■■ 
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• The consultant helped the seven leaders to devise short courses 
with different objectives especially developed for the managers. The ob- 
jective was to show where and how statistical methods could be applied., 
but not to develop skill. For example, reports prepared by the engineers 
were reviewed and discussed .as part of the manager's course. " , 

It then developed that the workfers in the assembly line, especially 
the foremen also w&nted training. They were upset by requests to repeat 
so many measurements. They thought they were being insulted. So a special 
short course with different objectives was laid out for the workers and 
especially for the foremen. Naturally the objectives of this course were 
•set through negotiations and discussed With the foremen. So at the end of 
the third year the company 'had a work force which contained 150 engineers 
With a working knowledge of statistics, a staff of about seven who had ex- 
pert knowledge of statistics and in ^iddition, most of the foremen and 
managers had been exposed to a statistics appreciation course. After that 
no special efforts were needed. Many people started going on their own 
for advanced work at the university. 

This example of the introduction of a technology to a hierarchy 
shows that there are four levels which need to be served differently. 
There are the managers who need a survey course which will enable them to 
understand what the engineers are doing, even if they themselves can't do 
it, and equally important, what kinds of support the engineers need in 
order to get on With .their work so .that the managers do not become part 
of the barrier. Then thefe are the specialists who need to be in communi- 
cation with specialists in the university. Only a small specialist staff 
is required. It can be involved in the company in teaching, in research 
and 'in donsultatiprj. It is the grdup for which some "off the shelf" uni- 
versity courses. may. :wel 1 bev^^ Then there are the engineers who 
need|to be taught ,tJirQijgh^thie^work;\, The theory they learn should be 
■d(3v|Pped in ttre coht^xt of tlje applications they are expected to make. 
■Ttj^y will leafn jjestvif;; they are part^of.th^ effort to discover the appli- 
vcations and to^rijnpinDve h in contrast to merely 
.learning how it ^as been done by others. And then there are the workers, 
.especially the foremen who need to be given a qualitative understanding 
of what is being done so that they can assist the- engineers using the new 
.technology. > , ^ 

In developing these four levels, a collective action can thus be 
initiated in which the specialists, the managers, the engineers, the fore- 
men antj the consultants all play a role. There are quite a few negotia- 
tions between the management and the engineers 'to establish the importance 
as viewed by the management and. of the barriers as seen by the engineers. 
Then negotiations need to be held. between the teachers and students to see 
that the objectives are each consistent with one another. lAnd then between 
the mana^rs and workers to establish new rules in the event the technology 
affects them. 

Sometimes when a technology is very new, as for example, with micro 
processors, it may be necessary to hire an outside instructor. Ih'such a' 
case it's helpful to use two teachers, one from the factory who Knows how- 
to make applications and a teacher from the university. . 



Of course, if the teacher, from the university has been acting as' a- ; 
consultant and has a reasonable repetoire of problems taken from factory ' 
work.* if you can g6t someone like Elias Gyftopoulos, for example, to teach 'v^ 
energy conversion, it may not be necessary to use, two teachers. But there ''••'« 
are few academic consultants who really understand how things are done in .•. 
a factory or industry. It's always, advisable to'.pair the academic with the' 1-; 
•practitioner because the problems of applications, of getting things done 
in a particular company, tend to be unique. 

We dwell on this consideration because one of the central probiems' 
of learning is transference, that is, the ability to transfer: concepts from 
one application to another. It's tempting for teachers.to teach only con- 
cepts.. These are most easily organized for teaching purp.oses a^^^^ it's 
relatively easy for a teacher to develop a set- of given |>rpbleii1s , (That is-, 
"given this, find that.") These problems illustrate hoW, 'concepts link to 
one another. However, while this approach is easiest for-Uhe teachers, and 
is probably well suited to teaching fundamentals, it leaves out of account 
the question of how to apply concepts in real life situations where nothing 
is "given." Most students are unable to apply their knowledge to the systems 
they encounter in their work. So often in industry, engineers simply do not 
and cannot apply most of what they have been taught. After al-l , life doesn't 
"give" problems. You have to go and get them; I am reminded of a movie I 
once saw on energy that showed a coal mine" with a coal miner standing in 
front of it. Somebody asks the miner, "/'Where ..does coal come from?" and he . , 
says, "It doesn't, you have to go and get it.'!^,' y . \; 

Now, let's talk a little bit about the specialized problem of the 
adult learner. For adults to be interested the instrUctTon should be. prob- 
lem centered and, if possible, centered on problems which come:, directly 
from the work they expect to do. 

Adults also want to participate in their inst^uction. \ They want 
their educations to be useful, useful on the job, useful in their personal 
lives. ' 

On the other hand, teachers have their own needs. They like to be 
able to illustrate the things in a subject that they find interesting. 
They want to develop in the students the same appr'eciation for the subject . 
they have themselves. They are very much affected by the history of 
mathematics. In early Egyptian times, when geometry was just being devel- 
oped, one of the students asks, "What good is this?" the teacher says to 
his slave, "give him a coin, he needs always to have some use for what he i 
learns." , 

This liberal learning tradition which despises the utility of knowl- 
edge has had. enormous impact on the teaching py-ofession and in many subtle 
ways you find professors promoting that view of . knowledge. But adults don't 
go for that. A(;[uTts and engineers on the job want to know how to make use 
of what they are taught. 

In the classroom the needs and desires of the students and the 
teachers, theriefore, do not always coincide. For example, teachers have 
limited time and would like. to be able to use examples from previous lec^ 
tures. 



v.nc,^A V ..^"Ju*®c^^^-^ and Students can have a common purpose and it is with 
respect to the best way to achieve that purpose that they should negotiate 
S^rw??J"Jl '^^^^'^ *° ^^^^l^P the student the competence to 

cMpL^Uni*^^ PrQb^,ems the students face. And'if the learning is to be 
t^??f tJ'.? -^^'''t' ■'^ f*"''^"? "^^^ to agree on wt^at this competence en- 
anirn;rh ^ ^ "''^i^'' °^ inadequacy of the programmatic ^ 

w?K S c? ^''"J'*'?"- you have a proqram .ifs not possible to negotiate 

fJSV*"''f V ^ R"'"^'''" a^liH^ft pr leak it" proposition 

and the record shows 97 percent of the adults iW^Ve^^'i^t. Only about'3 per- 

tfclaLs ^^"1^ P°P^l^tion.eligible for continuing educaSi'on actuaflj par- 

^' H \ ' ■ * 

hnt^hnw ^^'^ teachers have ,to agree not only on the competence 

w5 .h ^'^^ developed. They have to negotiate the level of compe- 
• '^JQ'^ee of autonomy the student should seek to develop, and the 

caDabi-?It!p'. !"!! Vl^ f'-'^ will attempt to "develop the e 

capaDinties in the student. , . 

Both the teacher and student have an important role to play because " 
they each have different needs and different constraints. It's through a 
negotiation process that they come out with the best thing to do for a par- 
ticular group of students with a particujar teacher in a particular setting. 

„ , There are sevelral levels of competence on. which the teacher and 
student might agree. For example, they might agree that what the student 
IV to develop is the ability to understand what is going on when an expert 
in a field renders adv.iee. Another level would be the ability to solve 

:S-t.mple problems ^that have been set; that is. standard simple problems in 
$h.e particular field of inquiry.'-dr they might agree to develop a higher 
level, the ability to work routine problems in . the field including the 
ability to extract a problem statement from an unstructured situation, the 
ability to find their own problems. At an even higher level, they might 
aim for the ability to work advanced problems in the field including the 
ability to develop methods specific to the circumstances. And for the " 
highest level they might aspire to the ability to push back the frontiers 
of knowledge in thfi field. 

Now, these are different Icirids ofecQfllpet^Tes an 
particularly with adults, that.thefr^ be aii i^^^^ and a good agree- 

ment, obtained' via negotiatt<* :Jbetv^e^^ teachers 'a^^fti^+ie students, con- 
cerning the leverof^ competency th^y^m to aftf In. "Ari^1flw|^h case, 
thi3 ability IS visualized :,as being %lfed witfr^T'e o«*;s:T|i|fep:,. thai 
IS, more or less autonomon<;lv- FarK lowoi m.f r.an=>KVi«*.w 



more or less autonomously. Each level of papab%ity~4M2'^^^ 
in such -a way as to require supervisipn or to W:^r0ui^jW^:^g:]. 

The teachers cannot impose^ 1^ 



SI nee aspi rati ons change as th& sl^idehts 1 earn mo#::lb(5^if#?^Sfc^'Gt they 
cannot just negotiate at the first class meeting anQ 'MMfi 
thing is fixed. During every encounter wi#.student4iMip^^ be a need 
for negotiations as student ideas change.' vOf course'rifHhere are maj:iy 
students in the class and only one instructor, it's evident that the instruc- 
tor can't cater to very many different objectives, all at once. To the ex- 
tent that the instructor tries to teach each person individually the work 
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load increases enormously. Since well rehearsed lectures given year after 
year cannot.be used, costs will rise. A skillful negotiator can use the 
.negotiations as part of the learning process. These considerations put 
an upper limit on the student faculty ratio for successful continuing educa- 
tion and automatically sets minimum costs. . 

Now, let me say a few words about false images in the learning. 
We. have talked about the consequences of , inappropriate images on the part 
of educational planning. We have given what we believe to be a more appro-, 
pri ate image and demonstrated how it leads to an approach which differs 
very greatly from the usual academic program. I might mention here that 
at M.LT. we have developed a series of video tapes on these ideas which 
^Some'of you may wish jto. see. I interview Bertrand Schwartz in three tapes. 
The first tape is called "Seven Barriers ta Continuing Education." He 
gives a list of seven problems adults face when they come into the class- 
t*oom and what can be! done about them. The second tape is called "Why 
Continuing Education Is So Inefficfent, and What To Do About It." The talk 
that I am giving you today has come from that tape. ^ 

the third tape is especially interesting to me because it^iks, 
"When continuing eqMcati on comes to the university, what must chan^?" I 
have mentioned these tapes because it is clear to me now, having been in 
both academia and industry, that we cannot look to universities as they are 
now constituted and operate for satisfactory solutions to continuing educa- 
tioirt-problems in these national programs. Some universities appreciate 
tthis fact and have created centers for continuing educat1on.> Oftenvthey 
are remote from the "real" university c^pi^piis and* function entirely by them- 
selves. In this way they often have a ^plt^r chance of being responsive 
to the real needs of adults, but unfortiiifmely, being disconnected from 
the centers of learning and research, they also run the risk of not being 
near the frontiers of learning and knowledge. 

As I said, adult learners come to the learning experience with a 
lifetime collection of impressions of hoy/ the world around them works. 
Unfortunately, many of our educational practices are based upon experiences 
with the young and naive who. In their wide-eyed innocence, seem to accept 
what the teachers say. 

" For.lexample, one of the difficulties ^in teaching the children of 
thf ghetto; is tlirat whl^ ignorant; they are no longer wide- 

eyed irtnociSnts. ^They already know enough to reject anything .they cannot 
use to their advantage. ^ They face real, live problems. They are not so 
protected against life's problems. When they are in school if what they 
are being taught doesn't relate to the real world that they know is out . 
there they reject it. Perhaps if the children of the ghetto were very well 
behaved we would perceive that teaching them isn't.that much different from 
teaching adults. At any rate adults already know lot and what they are 
taught must either square with >/hat they know or what they know must be 
changed. So the first stage of adult learningoften needs. to be an explora- 
tion of the images the students already have.:/*;.? 

Adult learners are not blank sheets Qf 'paper. They are already 
filled quite often with false images. ; 'Vy- 

o ■".■■•,7 ' ■ ■ ■ ■ 



Nowv in the technical fields where the students may be expected:;'to 
^e a good acquaintence with fundamentals we' should, anticipate fewer false 
images, but even here We must be careful. For example, if you try to teach 
relativity to someone who has been steeped in Newtonian mechanics for 20 
years you will find that it's a very tough job. /■ 

Intellectually, people cSh say the apparent velocity of light 
•Independent of the speed of the observer, but most people trained in 
Newtonian methods don! t believe it. They are stuck with an idea and they 
have great difficulty changing it. - 

Or, if you try to teach quantum mechanical printiples to someone 
who studied classical physics for a dozen years it's difficult. They 
can't get over the notion that you can't observe something without disturb- 
ing it or you can't postulate even in your head both jpositi on and velocity 
of a particle. 

Or you may try to get a frequentist in probabiltty theory to under- 
stand the meaning of Bayes equation." It can't be done. I-know, I t\ave 
been trying .it for 15 years. 

Or try to teach a group wh'ich has previously specialized in analogue 
controls to design a digital control system. 

Unless you have tried to do these things you may take too lightly 
the significance which prior images have on subsequent learning. And if .. 
there are problems with false images in physical sciences, imagine what the 
barriers must be in the. social sciences and humanities where the discourse 
is not so precise and dttferences in mental images may persist between two 
people unnoticed for 'long periods, of time,, emerging bnly when it's neces,- 
sary to take a particular line of action. 

Now, continuing education is eoncferned with getting things done in 
the environment in which the adults happen to be and therefore inescapably 
linlced to knowledge in the social sciences and expecialTy the behavioral 
s^felences. In practice, we haVe to be' concerngjd with supervisory skills,' 
organizational behavior and the like. Ahd-i#i these areas teachers simply 
must allow time to exorcise false images. " V ' - , 

^ We have used the w^K^" images". Perhaps it would be better to say 

different images" because we are not able to say that one image is false 
and another image is true. The best we can say is that one image seems to 
be more general than another^or more limited in its applicability than 
another. 



. When teaching children we have many techniques. that force the 
child to develop images similar to those of the teacher: drills, tests,' 
routing, assignments, workbooks in which the students fill in the missing 
words ^and diagrams. These are all techniques for programming the students 
with the same images as the teacher. Given the relative physical size of 
student, teacher, the truant officer and given the force of 'law, it's easy 
to understand why this problem of differences in images doesn't trouble the 
adult teacher with children. But with adults who can decide to stay away 
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it is a very, very tough barrier and can't be swept under the rug. Adults 
are different. They decide what to reject. They have no need to satisfy 
the teacher's linages. Children learn because they want;\1;o please the 
teacher and bejc^use they. can't get out of school. th;e;y('i^^^ problem- 
oriented in th#' sense that they want to get speci^tcv^^^^^^ knowledge 
in 'order tcv do something T they want to do. . '^^^^^^^ , 

Very few children see school as^^a^p.^ace to learh how to deal with 
life's problems. To them school is a place, to go to get ready to go to 
another, schooL^hich won' t accept them unless they have done well in the 
first school/^ Bertrand Schwartz gave me a view of the education of cl;)i1- 
dren in France which I think applies equally to our own country. He'said, 
"I see two streams of children. The ^d:i^st stream comes to ^school and 
doesn't belieye what tTie teacher says, doesn't think school is important, 
doesn/t pay much attentiom, doesn't learn very much and is pasised on^tothe 
next grade because the time has come to be passed onto the next grade.. In 
that next grade they don't recall much from the previous grade so what the. 
teacher says doesn't make any more sense. They go on that way passing 
from grade to grade and at the earliest opportunity they leave school. 
Then they go to get a job which doesn't require education. That proves to 
them that they were right.. They really didn't need the education in the 
^^first place. ' 

"The other group believes what the teacher says, tries to learn and 
has an advantage in the next year. They relate better to the teacher be- 
cause they are now the best students and they have reinforced their behavior 
they continue willingly and they go as far as they can in education. They 
they get jobs for!which education is required and that proves to them that 
they were right." 

These two streams exist side by side in French and American society. 
But if something, happens in society that requires re-education then there is, 
just no way that you can persuade that first qroup that going back to school 
is the way to meet life's problems. And they are the most numerous cjroup. 

In our society we have made it easier to stay. fin school than to go 
to work.. Therefore 'many people stay in school and get passed along. They 
really don't believe what the teacher says, but they lear^ how to survive 
arfd get grades. . When they get out of school and go to work 'they often dis- 
cover that what they were taught in school gave them a nice background^ but 
doesn't obviously solve any of their problems. Such people do not conceive 
of going b^ck to the classroom toj« solve real problems. * If you send them 
to a classroom in academia^, as things now stand they will probably be con- 
firmedj/ their suspicion that it's not a place to solve life's problems. 

■ . ' ^ • • ■ . ." " 

There is an exception. If adults enroll in a degree program they 
may consider that the degree is very important. They will then jump all 
of the hurdles you put in f rorit of them in order to get that degree. This . 
is a return to a childhood' relation to education, and is not a healthy 
situation. - : : 

Adults wi VI be ready to learn when they feel that 'what they are 
offered will help them with their problems, as they understand them. Other- 



- constraint for anybo]t .who u going to design .a ■c6n!tinu1ng>dycation. pro-Ji^-;; 

. So these two problems of adult Tea wers, motivati.OT^^^ . •. ,• 

lmages, present the. tq^her with a'new situation which cannot be resolved '., 

?4:'^®^°!/r^® to Pi^actices that have already -been used with' children. The 
adults. will stay away. It takes negotiation and discussion as a built-in - 
part of the process., . ' . . ; v 



One more thing. Teaching, adults to function more effectively In 
their pl.ac?5 of tvork requires attention to factors that do not occur irt ' ' 
the teaching of r young people. To. keep their attention, the focus. mus't' be- ' 
°" *"e^°fyelopment of competence to do things which they find useful in 
thet.r daily lives. These cannot be predefined:by»: tjie'teacher^sV^^ 
to be defined by the students. r 

. most useful way to determine the competencies required is to 

start with^ the problems of the wp.rk-place and these problems are. .both tech- 
nical and mstiitutional. So we'hayfe to have involvement, if i>vdt df the 
bosses, p.%|ep|3.Te who have .stydl.ed^j^he institution and the o»^anirat1on ' 
and the pryrtJTems of applying knowledge; Consultants can help tb develop 
the processes of negotiation, but in vthe end tlje organization has td take 
on 1tselt"l5he responsibility for deflhing its owh problems .■ 
■ -r • . ■■ . ' ■' ' ■ ■ ■ ■ ■ „• 2,, 

. -^^^^^^ education we mu%t ni?i:,only teach knowlV 

ed|e but how to apply knowledge, and in teaching-how to apply knowledae 
we have to take into account tfie realities orthe work-place. 

o • ^ll^BnASriS^^'Pl®^^^^^ used in our approach to the development , 
of Project PROCEEB and I hope that in the future -discussions of the Project 
you^will be able to see clearly how these pirMqci pies have been used in ' ' 
guiding our development. v , 

- Thank you.. ■ . ^-'''i' 
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^ YsiAJO^^^ DELIVERING APPROPRIATE INF|RMATION^ 



' . . iLast week/ .rhad tfj^^^lea^^^ time at ah M.I.T. 

Meeting^in New York City c&Tled ''T^ie Energy^^^^^^ the Management of ' 

uncertainty. This was .an;MvIiT.y sy^^^^ corporate deci-sion-makers 

•^^S^ll ''" '^oil^y^Stio" wi^^^W^ Programjind :the Alumni 

..Cjrrter,fflf New, York; At; that' meeting there were several: pa'peri- reviewing 
tne^^robleire of ,the U.S. en,^^^^^^ which we have seen, 

.and,?s,-we,Kave seen this nfornihg. which stems from the fact that we as a 
nation. -consume too much epergy, We consume too much of the energy we 
consume in the form of oil and gas, and given our production and conversion 
options, too much oiT is. and will be imported and in the future too much 
gas will be imported. ''■'uv '/ < 

, ObviousJy, the overall .solution to the piftjbiMWs several di men-' 
sions.^v'We must reduce some consurnpt'ion growth rates. We must raise 
domestic oil production. We must r^fse^domestic gas production.; 'We- must 
con\fer,t ^tp alteniate^ as. cp^l and, nuclear energy. We must 

mi n 1 mi ze ^adyersfe* ecp/iomic i mpac t on the'xohsuiB^r: We must devel bp other 
alternate sources:, such.' ai shale 011^ ;coal , gas arid. fusion power and", we 
must conform to rea^^ T?ti <:,.tixne:tables and orchestrate al 1 of the abov6; 
factors based b*i, technology Tead times and economic factprs.. The M.,I.T;;. 
, symposium was held; December ;8th ; in New York City, thfr da^ -Mfo^re , ^ E^^^ 
Secretary James R. .5chlesinger?met in the city with t^ieXon^ , 
a meeting with aboiit' 400 key businessmen . Z.)^ , 

The Conference Board is a non-profit organizAtibn "which seeks-' t^^^^ 
Piromote broader understanding of business and check matters ^^i 

At that meeting the Energy.' Secretary warned of seVerfe' ecWmic' V 
trauma of. t^e- sort we have not witnessed in this country since 'the g*;ea^^^^^^ 
depres^jdii^-if^fthe energy problem were not quickly. considered to be' a 'key 
fact&r»1nyl5he* reordering of our total econorry. ' 



. .,f The Secretary indicated -that .trie' 19^0s could bring massive uneribi- ■ ■ 
plo^nt, accelerated inflation and an irtipos'sibly large iialance of paymeht v V 
def-t?^*t that would undermine, perhaps^ 'the entire political system-of the 
United States. As he put it, this is a chronic problem, not a crisis-. The 
fundamental question is no longer what to do; the problem is getting serious 
about it. In spite of that calT for a^-serious program. Secretary Schlesinger 
pointed out that for the next few:y,e,ars.it was his prediction that there 
would be little change in the nation's fuel mix; reasonably stabiri)il 
prices would continue, there would be somewhat higher natural gas pricesVand ' 
a gradual diminishing of the . supply of natural gas^ available to industry! 

The first point I wish to make is that in both of these conferences 
we^find this-chronic Droblem.dbes npt allow for anv immediate or simplistic 
solutions^ On the other hand, a general conclusion of all of the conf^er^- ' 
ences and ajialyses seems tp be the necessity to chaag.e people's and 
organizations' behavior. Jf we could change pe?)ple''s: behavior toward con- 
servation, if we could change attitudes toward r^tatiyely rfii^ investments " 
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in energy efficient space heating and trarisportatipn" systems/ if -We could ^ 
change private sector attitudes and promote more adoption of; energy effi- 
cient manufacturing,, if we could generate programs of regional cooperation,, 
we would dramatical ly^change the overall rate of eqArgy-consumption in the 
. United States, Indeed we would no longer h'e(ve the/spector of crises.of . 
the T98d*s awaiting us, V 'V.v - a . ' • 

^ . I emphasized the* phrase ^'change In behavior," since this is. 

' exactly the psychologists definition of learning/ It therefore seems to, 1 . ■ 
rne that the chronic energy^ problem has at its x:pre an education p . 
A systerp is^^ in which: we can quickly and efficiently transfer inteLlir^ 

/ gence related to actions to. be taken; in this^gnergy- area and in other future 
' - shock problem areas. , * ^ ,\ ; 

When one mentipns\\ this* approach than not the reaction 

.y; is that we can't wait that long. Education .and training are long range t . . 
^i: ;SQlut^^^^^^ and this is'.a serious problem now. ^1 wish 'to- advanc the general 
•;thesis that effective methocis of .delivering 'appropria^^t^ are 
' increasingly practical . New methods, arfe aveTi*! able , now. Tiiey are incrieas- 
ingly-cost effective. They can help igenerate a .l|..S. leatlefs'hip position 
. thaj:, no j only helps to solve the energy ^^robl em b^^^^ positive con- 

/.tributibh 't^ problems, and gi»ven appropriate federal- ' 

. leadership it^ lauficii- w Enfirgy Education / : . 

v*; Manhattan Prbject which^ ^c^^^ 19i34.\ 

^' Over the past several months my orgahizatioh has b6en'm*aking \, 
■ a study of alternate technologies which could be used to^'deliver the con-^ 

tent of a national energy education program. Obviously, whil^^ mediuiTT;' 
.'. remains a>:h|^hly effective and^^^.c^^^ mechanism, multi- 

.med,ia and computers are' each year^'^xj^ in .their" effectiveness and^ ^ 

Cafpability. The role of the cbmputer^^ both the classroom and the indus- ," 
tri:aT learning center continues to expand yand.. expand rapidly; ^^^^'.F 
ing support by the National Science. FojMndation in the 
... cpinputers used for instruction has grown to .the" poin that -^tpjda^^^^^ 
;.-v^'mill^ students in the United StatieS now :h^W access'^^t^^^^^ 
• at:;s^^ and training testers across tfre, nationV ; 

: : .>v.: At the same time, new iudid^^ media siich as laser vi'deo disK: 
V":^' -Systems , hoi cl.^pr'bmi se - f ^ 1 oWv; cost in f prmati on centers i n . the ;1 980s 'J . Ih - ■ . 
order to evVTuate the status of these media and ^evaluate the 'p'd 
computer tracking and d^^^^ of achievement and:mbdule .selection,\a , ^ 

survey w^s made of 'the state-of-ar.t of various, alternate technologies; to 
>.• ;print.' V ''■^v ■' ' ■ ■ ■■ 

, ^ . I vwi^ll. briefly review some of. these irrtpbrtant techholo 
they may relate to the PROCEED system. C . . * ^ -v * . . 

the first Slide* w6 see the. fiufnerics '33p. This happens ^ t^^^^ njy 
V business address , in Highland Park, New Jerseyiybut mo)re importantly t Itis ■ 

y .;: \ * Dr. Brudner'5 slides . w^^ fOTpr and. could not all ; be reprpduded i.ry 

^ ../•!y:.,this : > - - C^';-- ' " ' '/- '^-'.r 



is the^rea.d-out ,f);6m tfiree of the six digital indicators of a Texas Irvstru- 
tnent 12.00 pockfet 'calculator. When I explored digital 'read-outs tefi years ' 
.ago we had to spend atJout $60 to produce a single Nixi-tube read-out and, 
power supply or about $480 for an. eight .digi^t read-out. * 

' The T.I. 1^00 can, now be purGt^ased ^or about-'$7- and of that, only • 
about 48 cents goes into the cost of the read-out. • 

The fKjiiint'is that in a single decade the cost of r.eading out 333 
il one-tenth ofi/dne percent^ of what it was ten years ago. In other "words, ' 
within one decade it is very:,possible for technology to change the cost . 
• effectiveness of a system by a .factor of 1 ,000 or equival-ently 100,000 - 
percent. ■; / ' r v •• ' '"' 

. Keep in,;.(#nd_|^hat most financial people, as we have heard this"' 
morning., and ecpndmisk, -think a Tew hundred percent is an excellent re- 
turn- ih equivaldilt ti^6? pe-riods. 

I believe thit there are° technologies thatUre now in late stage's 
of development or early stages ojf pflet production where equally as sig-;". 
nificant' changes will occur in tlie next decade. 

' ' ' . - ■ 

^ For exajTiple, there now exi;st& a process for creating modified 
vinyl fitni. The- filrn is embossed with lite.rally billions of bits of etched 
information, etchedi^intelligence, and is produced at the Thompson C.S.F. 
Corporation in France as part of its video disk system, the TTV 3600. This 
is a. ..sysitem for. optical recording and read-out Of video signals on a laser 
videdt/dfsk. Most of you hav^ heard about the. Philips MCA System. How- 
ever, ^for -instructional and educational use it may be the Thompson CSF 
System'4h^t is. more appropriate. This is because: they have stressed the 
education and training markets in developing thedr system's concepts. 
Work began in 1968, as you see, and like the Philips MCA System they have 
a solution, to the problem,.i9;f =h.igh density, video and data storage. The 
disk achieves fast randomifarc^cefSs and inexpensive duplication. 
"■■ ■ * • .- ' ■ 

For the reporting. we produce a software medium which is exposed to. 
virtually no mechanical contact and therefore just about zero wear. F6r . 
the*' o|)tical video disk, additional advantages are slow frame or stop frame 
withoat time restriction. 

, Slow motion, fast motion and long>*iiiformati on storage live oa the 

disk and literally unlimited storage/life of the informatidriif^on the stampers 
that are us'ed to make'-the^disks. . 

a ■ . . ■ 

>. Thfire is now direct, recording of frequency .modulated video signals' 
on the engraved tracks that make, up this disk. The disk revolves at 1 ,500 
4PM . in EurQpp, based on their 50 cycle per second AC current,at about 
1;Sj90 RPM' in the United States with 60 cycle AC current. The engineering 
preproduction prototypes shown of the Tompspn CSF player "has many controls, 
but only to allow" for all of the instructional adjustments or complex mo^es 
described ea.irl1,er in some of the papers, such as Myron Trjbtis' review. 

The production model,-, hpwever, will have- only three controls. . I 
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witnessed the test of this unit in the United States two weeks ago, andJ 
pointed out that a continuous spiral track, spiralirig inward on side A, 
the top surface of the disk, and starting from the inside and spiral ing 
outward on side B, would allow for a continuous recording of our informa- 
tion on the Thompson CSF disk. This is possible since the laser beam can 
be focus sed at either of the two surfaces in spite of the transmissional 
nature of the system. Th6 length and spacing of the micro-pits, as they 
™V5 1 ^^^^^"^^ engraved on the plastic, varies in accordance with'the^ 
hM Modulation of the video signal. If you think of an area the size of a 
. pinnead there are about one million micro-pits in this area. 

T u Each revolution of the disk corresponds to one television frame. 
i have information relating to the disk production technique, but I will 
not coyer that here. Suff4cQ.it to say that the process very much resembles 
conyentiona vinyl audio recordmaking, and the materials cost of producing 
a video disk in large quantities, say over 1,000 copies, run about 60 cents. 

These are -some systems diagrams of the process. 

# • ■ • • ' .. . '\ ■ ■ • ■ 

. . (See slides 1 and 2.) 

...n^ * ^This is Video intelligence detection and for balance I do also 
want to describe the Philips MCA laser video disk system which is quickly 
approaching production stages at a former Magnavox plant in the United 
btates.^ fhis system is quite similar to the Thompson CSF one. It is the 
^. better known system. It works on a reflection principle instead of a trans- 
mission principle through the disk. 

The quality of video presentation in both these systems enables 
reaching the. theoretical maximum quality of our NTSC television trans^ 
mission system. In other words, one generates a literally perfect tele-' 
vision picture with either of these systems. ' 

'.. ^ I would now like to move on to the computer side df our review 

If we beg.in looking at a Sperry Rand UNIVAC Computer System, we can get s6ik 
Idea, of where we are and where we are heading in the area of computer 
systems. If you adid up all of the computers in the United States the num- 
ber IS quickly approaching 100,000. The total dollar value of these' systems 
IS about $37 billion. This infers that the average electronic data pro- 
cessing system and its pheripherals costs about $370,000. I believe there - 
IS every reason to believe that the newly emerging integrated circuit tech- 
nology shown in monUege in the next series df slides will produce an equi-. 
valent^^ computer system utilizing shiV technology and bubble^r disk memories 
or combinations df both for about $1 ,000 or less within the next decade. ' 
We have ^on6 from bbxes to cards to chips.. From small scale integrated 
cirQuits, as the trade refers to the technology, to medium size integrated 
circuits, to large scale integrated circuits in the past decade. 

. The comput c5r system of the future that I am referring to, could 
and probably will be Owned by just about every graduate engineer who is 
^interested in continuing his education. 

■ :.. -. • .57 : ■ ■ 
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If we look at where computers are impacting on management and dis- 
semination systems at present, we first see the newly developed computer 
control led typewriters- Keep in' mind the IBM STectric unit was developed 
with computer control in mind- IBM has successfully modeled the office of 
the future around the so-called technique of word processing as it applies 
to the generation of printed text. ^ 

Project PROCEED will probably utilize this "approach in 1978, next 
year, for it's initial module developing production. 

With instructional computers we possess the tapabilities of multi- 
media delivery, systems and computer managed instruction. The professor is 
backed up by a large amount of instructidnaT-content on audio tapes, slides, 
film strips, single concept films ^ TV tapes, workbooks, etc. And even* 
communication systems are adjunct to the. overall Tearriing composite. These 
systems ^re called computer managed instructional systems, since th^ com- 
puter system concerns itself largely with the administration of learning. 

The Westinghouse PLAN* System (Program for Learning in Accordance; 
with Needs) was the first national CMI System with data processing for 
thousands of students spread out at dozens. of locations inthe United States, 
all taking place overnight at the Measurement Research Center in Iowa City. 

The computer tutor or CAI System is. more familiar; 'for example, 
the Plato system. ^ Computer networks are growing very rapidly as sophisti- 
cated terminals are being developed,. A key development^ is the fact that 
more and more students in the United States are becoming computer literate. 
Indeed, reasonable, (I stress the R) reasonable computer literacy will 
quickly become the fourth R in education in the 1986sl. consider the 
Philadelphia School System in this presentation prepared by the Bell System 
for its corporate account executives. Bell and AT&T represents a company 
which has developed a short presentation you are about to see with enlight- 
ened self-interest in mind. 

[The- audio transcription of the presentation follows.] 

There is an American city where computers enhance the learning 
effectiveness of thousands of elementary and secondary school 
pupils every seinester. A city where children learn. at their own 
best speeds, basic skills in.reading, mathematics, sci.ence, 1' 
business and social sciences. A city where children are computer 
literate. The city is Philadelphia, typical of large urban school 
systems across the country. * Cost-conscious, budget-tight, actively 
and continuously searching for ways to do moVe,for the pupils at 
less cost per pupil. Teachers and students express overv^helijiing 
support for the added effectiveness computers provide. 

"Computer-Based Learning Systems refer to the various means by 
whicn the computer is used to enhance the instructional process. 
They enable students to work at their own rate of speed, assjuring. 
each student the education best suited to his or her needs. They 
do free the teacher, froiir-^^outine clerical tasks allowing them more 
tinie to work with the individual student." 



ERLC 



58 



49 



Dramatic pioneering strides have been made through the competence 
and vision of educators such as Dr. Sylvia Charp, Director of 
Instructional Systems for the School District of Philadelphia. 

"The demands of computer programming reinforce desirable mathe- 
matical methods such as organizing information, analyzing pro-., 
cedures, systematically checking: an-swers, and finding the errors.' 
It allows the students to explore mathematicfal concepts. The 
. students use the computer as a tool to help achieve the various \ 
objectives of mathematics and science. Simulations are of special 
interest to both mathematics and science teachers especially as 
they illustrate concepts which cannot be done .'in the classroom." 

The School District of Philailelphia became involved with the cotnT 
puter in 1966. It is now enporsed by the National Council of ' '■ 
Teachers pf Mathematics, and> the curriculum has been revised to 
. Include computer usage. Mathematics is now only one of its many ' 

applications. 

"Test results do>show that the use of the computer does enhance ^. . 
learning. We wish to make students Computer Literate. In our 
school system students in the 8th and 9th grades in all of our 
schools do have the opportunity- to become a computer literate to 
understand the computer's role in their daily lives." ;v 

Today's educators are looking- upon the computer as a^highly effec- 
tive teaching tool ... a way to extend their teaching skills. The 
Bell System recognizes the power of this medium ... and we are 
; ready now with systems to help you make use of Computer-Based 
. Learning in the most cost-effectiye way.. 

\' In conjunction with this program, Bell System has now prepared. an 
overview for high school students on the subject of computer literacy and 
literally millions of our high school seniors over the next year will be . 
exposed to basic or reasonable computer literacy concepts. 

' The next three illustrations show the network possibilities which 
. I would rather not go into detail about here. We may use them at the ^ 
workshops. 

As an aside there have also been dramatic developments in the 
areas of computer animated graphics, and in computer control devices that 
are also touched upon. 

I would like to conclude with three sets of curves. The first 
curve shows the market over the next three years, 1978, 1979, and 1980 for 
what is coming to be called home computer units. ^ ^ 

■ ■■■ t 

^ ^ (See slide 3.)> . ^ . 
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Revenues of Home/Hobby Computers 
Sd^d to Homes 




1976 1977 ■B78 1979 1960 1981 

Source: Venture Development 
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This market has already reached a level of abput ^H^/m^lion a year. It 
will grow just in the next three years to apprpxinB^t^ly $175 million a 
year, roughly 150 percent growth. r \ ' 

Yesterday's New York Times financial section reference this spec 
tacular growing market. ■ 



(See slide 4.) 
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Average Microprocessor Selling Price 
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The next series of curves indicates the! drop in price that' is 
taking place as these tethnologies are increasingly being .applTid ' * A 
$30*000 system in 1975 is going to cost just a few thousand ddllaVs bV 
1980 and by 1987, as I indicated earlier, the system wiTl'be well under 
$1 »000. / ^ 
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the overall growth. of the micro-computer 
market as^^^^J^^ the next several years. This brief 

.revipw has obti^^ dey^Tbpments in satellite and laser commu- 

nicat|on\sys^ networks, in video cartridges, 

slow-scalft tdlWisibh^ significant areas. 



•scaflhr tifeTeyi ;arirf:^eyey:al^^^^ very si gni 1 
I. thes6 



these technologies can have 

great si gni ficaiicifrviith^^^^.r^^^^^ chronic energy problem. 

: V-For examp^^ in micro- 
processor lairgie' scalfe^:^^ United States 
was able to/^erieVale« a^^ payment contributing over $1 ^ 
billion after -exp^rtfrig^^^^^^ of equipment in this area. 
Thus, notj^ oiTlx W w^^^^^ up a delivery system for 
energy (^nserya^i 6^^^^^ energy systems, but at the 
same time we m)u1i^ crude oil imports. 

• •"■ • . " •' • 



C4. 4. n^^P^""!! "'.■'"d that in 1949 there were 12 computers in the United ' 
nnA By 1960^ there were 6,000 computer systems and now there are about 
100,000. The rates of production and user are increasing dramatically. 

' Learning stations ip industry or at some library center of the 
future^may^^well be an economic and factual reality within the next decade. 
As Lester Brown has put it, "We may be on the Verge of one of the great 
discontinuities in human history. Those who think that the final quarter 
of this century wilL.be merely an extrapolation of the third will be ' 
seriously disillusioned.''^^ < • < ' 

Thank you. (■ ■ ,, 



Professor Lawrence B. Evans 

PROJECT PROCEED: DEVELOPMENTAL HISTORY 



cv. • J^i^"^'^ of the Prc^ject, PROCEED, stands for Program for 'Gontfnuing 
. Eng neenng Education. It was funded by the National Science Foundation 
in 1975 at $772,000. This was for the first stage of a rather ambitious 
program to develop a new approach to continuing education. 

^. i * *h^'5 first 'phase. of, activity will probably ex- 

until aKm the middle of 1979. ■ ^ njrus 

.i.:sv- Jhe ProjQ;Ct/is centered at M.I.T. and is administered there, but . 
.^^^""s "ot' as you can see from the presentations this morning,, an M.I.T. 
effort. Largely the work is a national effort. The workLis going on all ^ 
over the country and an important s,tage of our whole Project involves the 
formation of a not-for-profit Consortiurii of industry, professional societies. 
. Mniversities and.3^^^^ to help in developing and disseminating the 
:>^^/!?^|r''3|^ The^Pr:pject has a lot of eyet^thing. It has a lot of direci^ir^V 

addifion to myself, there cfifejtyron Tr^fitjs and Kareri^ as 
^^;^M?''^'''^ctors of the Project. ^ , ^ .. . 



-'m^^ I slide lists^some of the things that' motivated, us at 
• M,I.T. anxl the Nattonal Sctngnce Foundation t^ turn' our iht&'r*est'in con- 
tinuing- education, i^^^ PROCEED. The rk are three important needs 
; , for«^o;nti.nuing education: ^ 



^T. The nation; needs means- for engineers to move from one area of 

specializatibn into another as na^tional priorities change, 
/.^^^^..r T evident in the eaf-ly 1970s-, as we saw 

: :, -the space program decli ne. we saw the -pollution .become important, 
(energy problems become important; 

2. Employees and employersTneed to acquire technical expertise in 
new areas. .That's a frequent need; and ' 

3. Individual engineers/need to keep up-to-date, maintain the 
currency of their knowledge and skills. They' need to enhance 
their education. They need to obtain advance degrees ^in some 
cases, and they may wish to diversify their skills to modify 
career paths and in particular, again, some of the work that 
was going on at M.I..T. in the early 1970s indicated that 
engineers in particular had problems in remaining in technical 
works as they approached their mid-career situation. 
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' It was quite evident that the existing system of continuing educa- 
tion;;, was not adequate to meet all . of these need%'. Professor Tri bus explained, 
I tbtej ijiany of the reasons this morning in his" talk. If.we look at the 
dyhamic efficiency of: the continuing education process it would be at least 
an oirder.of magnitude lower than anything that. El.ias Gyftopoulos presented. 



MOTIVATION 

NATION NEEDS MEANS FOR ENGINEERS TO MOVE FROM ONE AREA OF 
SPECIALIZATIONTO ANOTHER AS NATIONAL PRIORITIES CHANGE 

: ••' c;/'" .. ■ j:^ \ '' . 

EMPLOYE FlS NEED TO ACQUIRE l||l;lNICAL EXPERTISE |n NEW AREAS', 

ENGINEER^NEEDTO: ^^S^ r ';-^4^ -■ ■ ' ■ \ 

Maintain currency of kNOWLEOGE and skills 

" £-■; DIVERSIFY SKILLS TO MODIFY car 
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So, out of all these needs we and the National Science Foundation 
decided it was worth trying an ambitious jiew approach to see if we couldn't 
. come up with a system that' had some' more ^desirable characteristics. 

'V Basically our^al is to develop ^and test a new system of continu- 
ing education, but it "also has a number Of characteristics of the existing , 
approaches, e.g. ,. university short courses, company short courses, pro- 
fessional society short courses, going back to universities to get a 
degree, 1 earning it on your own frplri a ^ room that makes the .traditional 
approaches ineffective. The PROCEED system is to have at le^st these 
important characteristics. ., - ^ 

First and most important . it's J:o be modular. That means that the 
materials to be learned are to be brok^! up into small bits or . small pack- . 
- ages' so that they can' be put together in different forms so they can be 
easily modified and adapted. 

Second, a. system is to be individualized.. That means it will per- 
mit individual learners , with individual needs to go to' the system arid learn 
what they need to know efficiently and effectively. 
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iJ'^ ^ot to be readiHy access ible:\ The prS)^^^ 

are never-given at the time theTpersorHjrealfy needs the : 
.format! on to sdl ye a probl em on «he job . /are Toi^ng • for the PROCEED ' 
.system to be Accessible all over thfe country at the time and place that • 
. is convenient to the userr ., ^ • . . - . . 

* 4. ^* ' ^ w roM em centered and th i s agai n wasHno'ther key 

. featuve mentid^^^^ Characteristic of adult learners is the 

need that what tttitg^^^ relevant to, probl ems that they face. ,v . 

needs is another cha rad||Hs tic required b'e- 
cause?;of .the^fac.t^^ the programMdef National Science 

Foundation supparr^^ffdl^^ i^ Foundation to^sjapport it it needs 

to be directed toward prdbl ems of nationarl impaftance.^ 



. Further, n. must^ pravide tf)e potential for credit or certification 

because we ,;find that users wiltenot i4e a system of education unless they 
can get some tangible creai^'in. aMitioh't^ the credit gained from simply 
learning the material , op «t least there will be a number of users for-which 

vthe issue <pf credit is important. So the^e are at least some of the major 
characteristics that the PROCEED. system should have^ These are, in effect 
v((iat you^might say the requirements of the system areV ' ' 

The goal of Project PROCEED is to trV and develoD a svstem nf thic 
type and then to assess. when such a system colld be cost-e^?ecU^^^^^^ 
f!y-s'^staining. In other words, it might be possible to develop a very r ' 
effective system but it might be so expensive thaf no one could afford it 
And so the issue of economics is very important in our -work 



GOAL OF PROJECT PROCEED 



TO DEVELOP AND TEST AN INNOVATIVE NEW SYSTEM OF CONTINUING 
■ EDUCATION WITH THE FOLLOWING CHARACTERISTICS: 

MODULAR 

- INDIVIDUALIZED 

- READILY ACCESSIBLE 

- PROBLEM-CENTERED 

- ADDRESSING NATIONAL NEEDS ' 

- POTENTIAI-FORCRECMT OR CERTIFICATION 

AND TO ASSESS WHETHER SUCH A SYSTEM COULD BE COST-EFFECTIVE 
ANDSELF-S.USTAINING 
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CONCEPTS OF THE PROCEED SYSTEM 

■ ADAPTIVEREFERENfc;iNG ; V ' ^ 
- INDIVIDUALIZED WAYS OF USING SYSTEM 

PROBLEM-SOLVING HELP BASED ON REAL INDUSTRIAL 
■ CASES ■ .<: ■ ' ' . ; 

F06NDATI0N OF THEbRETl6AL SUPf*0RT WHICH USER 
MAY EMPLOY AT HIS bl^CRETION . 



Others will be going into a bit more detail on- h 
actually be used and what some of the major components .arey. but -i^^^^ • 
what L consider to be the unique features of the PROCEED- syst'^m/. ' i , ' - 

The first unique feature is that it -s to Gontain;wh 
adaptive referencing. This means' that when someone cbmO^ W^t 
to learn something, to'qet a piece of information, i%/.gives^^ 
much infonnation as was* requiredV In other words,, it\^ 
the needs of a user. [. v : '^^V 

*• • * * -.t ■ 

Second, there are to individualized wdys. of using t 
Not* everyone will come to the system in exactly the same^wa^^ 
to .be many paths through the system so that .study ^programs can/ b^^^^^ 
to.meet individual needs. , . ■ / 

Third, the system is. going to help engineersVi^ industry ^s^^^ 
problems on the job. . This means /that. the mat^nal that's taUghtv^ tiiy 
other words, the problem-solving assistance that it gives, will h^ 
passed on real industrial cases, not textbook examples. * . ■ 

Arid jourth, there are the ^foundations of theoretical suppifxr^^^^^^ 
the Users may^emplpy at hls^discretfon. In other words, the theory thait's 
required. will be there. It can be referred to as needed, but if will be . 
at the discretion of the user. , , / 

Now everybody agrees that modularity is an excellent feature in an 
education system, partitularly one that people are going to use by them- 
selves on thdr own. The thing that no one is certain of libw is, how do 
you put together a modular system or get the pieces linked together, and 
where an individual can find his way, through the system to meet an objective 
and'that's the part that we have been working on in Project PROCEED. I 
think that's the part where we are making a start and we are going to make- 
a contribution. . " ■ 



the functional speciflcotioKs of the' Lsnm ir n^S'n ^S"/"" 
spect«cat,on...^ho„.do,you".|o^;o*JlS,?^ 

' ^" *^^ "ext;^lide I listed t^^ 
through, almost iTi chrohotbgical form have gone . 



teTIVITIES 



' i ' ' Sf.YS!;^.'^^'^'^ TESTING f lVE EXPERIMENTAL M ' 
ON INDUSTRIAL ENERGY CONSERVATIORI ' . 

AN ADAPTIVE REFERENCE SYSTEM 

■ ■ ■ ' . ^ ■ ■ : ^- ■ 

^ " SS^iilSrl^^ OF FULL PROTOTYPE PROGRAM OF MODULES . 
yON INDUSTRIAL ENERGY CONSERVATION / ' : ' 

. very much like a small raohogJaph" It' dLldnL^^^^^^ modjle looks. 

^i^raph f,^f l^lS^Self ?,,lKlin^^^ 

; |hey. act^py „o3?US%|?^^,''?S5?;P'S S 
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• Once We; had done that, then th^ membeif^s- [qf^'hur Project staff , J ead- . 
to a large exteni.by Or. Paul Johnson from the llni vers Uy of' Minnesota v,^b 
gan designing the compdnents of the system. In, other v?oi?Qs, /they said vie 
designed what would th'^' modules, look lil<ei-how' woul d they be developed. 

A key aspect of. the PROCEED systefn is that it's to-be developetl^^ 
based on neal industrial problems.: And ^as" I say, th^ere, is the chicken and 
the egg situation. You can't really design a framework without- any materia^, 
and yet, you can't produce any. materials unless you« have' the framework . 
design, j ; , _ 

'jf * So with pur,first cut at the materials we designed the framework 
^artd npw we are in .the third phase of developing the full prototype prQ^g^m ' _ 

%f moHiiles on industrial energy conservation and these modules then ^r^. 

raoing to .be used to let 'uS vful ly d^^elop and test the framework. I will 
describe 4he s4eps we have .gone through in this operation. 

... ■ ^ . \ ; ■ ■ ^ 

We^ spent most o|' last summer making visits to industry. We estab- 
lished teams of people at H.LT., University of Minnesota, University 'of , 
California ailb'lhe University of Texas. In fact. Professor David Himmel- 
blau 1e(j the team there. These teams, consisted 9f a faculty member and ^ 
.one or morg- graduate students who visited local inidustry where they have 
recently solved an important energy ^nservation program, and in effect 
documented .the case history that solution. 

^ \ \ ■ 

, The approach they took, the information that they sought, ,the 
questions that were raised, thfe compilations that were done, decisions that 
were made, they documented that process for about 80 problems from^ visits 
to around 35 companies. And this basic problem pool^gives us then a cross- 
section of the kinds of problems that people have been solving. This then 
tells us what skills are needed by engineers in industry who are working in 
the field of energy conservation. It gives us a base set of skills and 
these skills then become the topic of the full set of modules on industrial 
energy conservation. A se,t of about 30 modules Which are now in the process 
of being commissioned. v / 

We have been recruiting authors for the last couple of months and 
expect within the next two months to have all the modules commissioned, and 
under dievelopment. . 

That summarizes, then, the work we have\done on developing the 
PROCEED system. Let me give. you just' briefly the results. The five ex- 
perimental modules that we developed were sent to industry;; they were well 
accepted and our first conclusion here is based upon preliminary field 
trials and is that the modules dp, indeed, work and engineers will use 
them. , ' ' 

" We concluded that the basic idea of the PROCEED system is workable, 
based upon pencil and paper prototypes. We will- know better when the full . 
system is developed, and we have ^hough knowledge right now to be confident 
the system is going to work. 



. The initial versions are going to be in the p?^inted medium; sub- 
sequent generations then will be adapted to use computer managed instruction 
S^R^-V^'^f- ^"f r-^^ti^" "-any df\he alternate techn^logi-es' thqt ' 
^"![1*'°"^^J" ^1' ^^^^ ^^'^^ ^"""^^y "sed in th% PROCEED system, - 
have to decide question is how much sooner ,^and that is_^sqmething w« will 

*:,-«n ^Ic? ^1^° working on other topics. Industrial ^^gy conserva# 

tion was our first one.. » The second topic deals with the protection of 
workers |nd, users from toxic subsfences. ^d we hope to develop -ather t^pidl 
includinci alternate energ/-,sources. waste treatment and disposal, to mention 
a Tew. . . • • 

^'^ *° outline for you briefly the learning 

system ^d its components m more detail. Michael Mohr is'.gding to qive 
an example pT how the system would be used. a » yivc 

. ^ . Thank you.* 





Professor Karen C. Cohen * 

PROJECT PROCEED: ITS LEARNING DESIGN 



^ , Today's speakers have discussed at considerable length the challenges 
and opportunities that this project must deal with in terms of- content, 
delivery modes and management. I would like to try to explain why many of 

- the decisions we have made in developing, this system make educational and . 
psychological' sense. To do so I hate to discuss briefly certain assumptions 
about engineering practices, tra-ining and continuing education upon which 
we are operating. Given our assumptions and knowledge of the learning pro- 
cess I would then like to outline for you briefly the functioning components 
. of what^we call the PROCEED system from the point of view of the user , the 
engineer on the job, not the company that might pay for it, not the profes- 
sional socie.ty or university that might give -.credit for it, but from the 
point of view of the engineer with the real energy conservation problem to 
solve. " 

, ■ • ■■ ■ 

As we all kjiow, continuing education is considered critical in most 
professions. In ^engineering the lieed is eVen more v.isible than in many other- 
areas such as medicine and law. Attempting to build an educational program' 
that is more than token for the practicing engineer is a major undertaking. 
*In so doing, we try to take a realis.tic look at the nature- of the educational 
needs of the engineering indi/str;y. The most important problem, the most 
important assumption and guiding force for our efforts, was that engineers ' 

■ work on solving real, problems under specific constraints. So problem solving 
became the heaVt of our. approach. . 

Further, when engineers' need help or information to solve their prob- 
lems, they rely on colleagues, vendors, trade literature and in-house or ex- 
ternal consul t^ts, probably in that order. . 

• ■ » ' 

, The entire PROCEED^ ^stem, therefore, is modeled to fit this pattern. 
It can be a source of information and a consultant as well as a teacher or 
^ guide.- Others^ witl e)^lain thgse features in .more detail . 

Suffice it for me to say that the entire' system is seen by its devel- 
opers as a support tokthe -engineer. and his habttual ways of working. The. 
fact that it can be o|her things a's' well and can even potentially lead to 
degree credit at the post gradusTte level .is really a bonus. The svstem is ! 
unique, therefore, in the array of continuing education op'ti'ons stjch as shdrt 
courses, in-servicexourses and graduate courses. For such courses PROCEED 
f,is an innovati ve restructuring of the various kinds of informatton and- pro- • 
cesses- necessary to solve problems which .each engineer caj\ use and lidapt in 
his own way. These kin^s can range from a desYre for a sinple piece of in- 
formation ^r technical calculation through fundamental 'learning or rejearning 
« of basic principles and practices '"in the field- as they apply to energy con-* 
servation# tf , , 

• ■ « 

In addition to ttiese. content and quality concerns in our materiats, 
wW also attempted to* bui]^ in t'fte most' successful features which psycho- 
logtca,l an-d educat-ional literature as weirds innovative educational pro- 
grams^ have illuminated. Thus? we have many additional subcomponents to 
■ PROCftD. • ♦ . • »^ * 
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We have things like self-diagnolsis, varying levels of access, fre- 
quent feedback to ieach user about his understanding and progress, clear * 
structuring of learning objectives, summaries and guides for browsing or 
skipping through known materials, tests and answers, total self-pacing, 
modularity, options for certification, to mention but a few of the components 
of the learning design of the system. Perhaps a diagram can explain it more 
clearly, V ; 

/ (See^slide 1.) . • 

This diagram shows how, starting with the core notion of problems 
to be sol ved or casfes, a's we :a*re; now calling them, you can understand the 
inter-relgtionship of all, of the other material components .of the system. 
For exam^4^, given the problems you can define the competencies necessary 
to solve itVy^ Given the definition^of competencies , "we have guidelines for 
authors and nbpefully with an 'tncentive^ like money, a set of modules written 

to teach people such competencies. ■ * 

' . •• • ■ ■ ■ J ■ , • ■ 

V ■ • * ■ ■ ' ■ ' f ■ ' ' ■■ 

Again, given a set of. problems it' s possible to develop self- 
diagnostic procedures, tests, and exercises, the examinations and the kinds 
of activities people have to go through to prove they have learned what we 
are trying to teach them fronr the same set of problems. 

And finally, with the problem-solving orientation we can^specify 
further aids involving levels of access^, path diagram, and referencing options 
which are integral features of the system. In addition to its own materials, 
PROCEED references to other guides,, aids; and sources of information. 

This diagram, thfen, illus'trates how the system hangs together con- 
ceptually around the. notion of problem-solving, 

The-^Xt figure is much less complex. It indicates the components 
which at firsT blush are important to the user, 

(See slide 2,) 

The adaptive reference system, the ^cases and the modules themselves 
for the eriergy conservation topic. • „ 

Since Dr. Mohr intends to demonstrate the adaptive referencing 
feature to you quite specifically in a minute or so, I will move ^on briefly 
to mention additional aides within the system. 

However, no matter how self-contained the system we develop is or 
the program might be, some people will always require extra assistance, and 
we see this as coming in several forms.: ... 



C ^ (See slide' 3, ) 



CONCEPTUAL FRAMEWORK FOR 
THE PROCEED SYSTEM 



MODULE 
cdflPETENCY 
OUTLINES/ 
OBJECTIVES 



PROBLEMS 
(CASES) 



SELF-DIAGNOSTICS 



CyiDELINES 

f • TO 
AUTHORS 



WITHIN-MODULE 
TESTS AND EXERCISES 



SET OF 
SUPPORT 
MODULES 



FINAL EXAMINATIONS 



5 >rt' r, 



'VERIFICATION % 
COMPETENCIES 
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ACCESS AND 
PREREQUISITES 






PATH DIAGRAMS 


*■ ■ , • 


* ^ 


REFERENCING 
WITHIN THE 
SYSTEM 








referencing' 
beyond the 

SYSTEM 





r 



II. THE PROtEED SYSTEM TO THE USER 
flATERIALS (FIRST GENERATION: PRINT FORfi) 



THE ADAPTIVE 
REFERENCE SYSTEM 



CASES 
(I- 80+) 



MODULES 

FUNDAMENTALS iH) 

GENERAL METHODS (8) 

fCTHODS FOR SPECIFIC 
UNIT OPERATIONS (9) 



METHODS FOR SPECIFIC 
INDUSTRIES (9) 
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USER AIDS BEYOND THE MATERIALS 

1. "HOTLINE" CONSULTANTS 

2. CONSORTIUM CONSULTANTS 

3. INSTRUCTORS IN: 

- A, GI^ADUATECOURSES A 
IN-SERVICE PROGRAMS * 
p. PROFESSIONAL SOCIETY OFFERINGS 

y ■■ ■ . .^r. ■ • . ■ .'. ■ ■ ;■ 

4. SUPPORT (gEER) WORKSHOPS, GROUPS 
6.* VEiRIWCATION OF COMPETENCIES ^ 

. i f?; STANDARD EXAMINAtlOI^S/MobULE OR AREA 
B. REVIEW 6B^OLutlONS BY: ^ 
r-,^' - \. EXPERt.PANfel> ■'■ i'" 



PEERS 



. i 
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^1 



^ At ithe Yery.^beginning we see Plroject cdnsiilt^^ operating through 
'a.|ipt:Tine which th^Project staff might run for people who have questions - 
. 'an<J don't ^understand |ferta»n. things in . the maitenal .^Jhis is a very shftri - 
xterrn;!:fieasu.]iSiifc. Jjte^^hop'e that very quickly thfe .CdgsVt^ and 

"^Ij^ develop a nafionafl roste^^bf e^^^ WiWinf 
ividlffls. with the prd^rani; Wiethe nioaulf > i<£^ 
ibout it so that people:can: itiajj^se ij^^their^; v ' 



invoT^exi 
apclable 
are *a]ny qu 
area 



service 
have, t 
and hel 

V. 




as our matteriats 'beco^^^^ u§et^ni^^'|^^^ tnv i.n- 



4 in professional ' s'oci 
rs* of those courses 



„ to set up and would^\lff 

studying ^11^ saiTie<»module in a parti cu'^ 
'iKcan , become and he^lp each bt 



le problem^ using the same medule 



Hod fdr ip^oviding support and heT^ 

FinaMy, verification of 
al s" «i vai 1 abl e i the user wants 
take soilfe kind of test, under stan 
the matenflal. Given pur -final exami, 





irijijgs as ih&j^^ireki^ 
be abTe^ ; to ^ p ro y tcj^i \ s gippo 



■.•5;, 



r 



! ^K.^IPvS^.-nepl i pated , : fieer-groupS 
^-^^^Sk^M-^^ site i-'so tjiat pe6pTe^ 




ng -on tfe^ 



;ency is a feature; beyorid/'t'he^i^^^^^^ 
; some credit in some fashion ia^ 
Jbndit'iohs to prove that' he's stuctied 
.<:ions and all of the other kinds of ' 



^ tests and answers \dth each module possible for extern ai'Venficatj.W) 

. af learning. I,t vtifM have to happenv obviously, in conjunctibVi 'withi^^^^ 
' degree-,granting institution, ftrofeSsionaT societies, such as the AME-or ^ 
ACS, or, an incJustrilT program^ ' ; • ■ //■,'[::- ■':• J .^'i ■ : |; ' 
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Dr. C.NHohael 
PROJECT 



this extra ) 
adapt^ 
bank of 





V «»: ■ ■■■■ :: - 

^ptvHOW IJWORKS 



Ihe knowledge bank of expertise that's needed to solve these 
,iflcl,udes the case studies, case study materials, the modules, 
r^nc^s which the students can use if they need them, and also 
^'^r?"'^^ system' With which the system user interfaces with this 
iflge which hayfe been mentioned. « - , 

Topic$ pn industrial Energy Conservation 



. - i'l 




tion 
lys terns 
stltution 

'-^ ^gggjifOr Specific Unit Operations 

r ■ ■ :\ ^ ' ' '. 

Crushing and Grinding 
Distmatibn 
Drying 
Evaporation 
Fluid Beds 




Systems Engineering Methodology 
Themodynamics ' 



Lighting 

Space Conditioning 
Steam Balancing 
Waste Heat Management 



Furnaces v 
Other Separ<9it1otf Processes 
Prime Hovers 
Refrigeration . 



Methods for Specific J&ndustcies 

Cement 
Chemicals 
Food Processing 
Fuels ■ 

GTas^ and Clay 



Oil Refining 
Primary Metals 
Pulp and Paper 
Textiles 



/Suggestions for additional topics are welcome.-^ 
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This is a list of the modules w^ich we: envision on the energy con- 
version, part of the PROCEED system, they are broken into four parts: 
fundarnentals, general methods, mathods for specific unit operations and 
methods for specific industries. What we are trying to do here is cover the 
ground in terms of these materials in the fundamental sense, sort of general 
things that apply across many industries and then bring it together in 
imfjortant industries; - ' ^ 

The a^^ reference system of Project PROCEED is basically 

.designed to respond to questions and I have listed some possible questions 
herev that a user might come to the system with in increasing decree of . 
generality. ^ 

For example, he might come with a very specific energy conservation 
problem. "Can you help me with a fuel tank installation?" That' s quite . 
specific. He knows what the problem is and wants help in sdlving it. Or 
he might say, "Where in my cement plant should I look for energy conservation 
opportunities?" This might be someone who has just been given responsibility 
for energy conservation in a plant. * 

Or alternatively he might want to look at where energy 'conservation 
fits into the grand stream' of things, "What s>6ti?ld I know about energy con- 
servation in order to do sensible thin'gs in the plant in which I work?" 

Or finally,, he might say, "Can you help me improve iny basic engi- 
neering skills?" Q 

At this point we are not prepared to deal with that one, but we 
hope one day to beV> 

(See slide 2.) : ' ^ 

The adaptive reference system is the; top part of ^his diagram. The 
user comes into- the ^system with a question and it might-be a question like 
one of those mentioned earlier, very specific Qr somewhat more general, and 
we feel that it's up to us through the adaptive reference system to respond 
to his question. The adapti.ve reference system processes hi s'*:^ue$tion 
through our query index and tries to lay out for him the material's which . 
would be relevant to his question. \^ 

We want, wherever possible, to give him' the minimum amount of 
information that he needs in order to solve his problem. Wedon't want to 
overweigh him with things that he doesn't need, but at the same time we 
want to interact with him as Myron was talking about this morning and give 
him some choice br what happens to him. So we. want to not simply say, 
"All right, that's your question, you do so and so," but we would like, 
through this query index system, to show him things which we think would 
be relevant to his question. We might show him the abstract of a ,j;:ase 
study. We might refer him to a module on distillation. We might'^refer him 
to a module on thermodynamics and the query index system could^present ab- " 
stracts of these so that he can look at it and say, '?Well, I don^t really 
want that. That kind of strikes me as being pretty good. Maybe I will get 
to that later. Let me try this one." 



/ 1 



THE PROCEEP SYSTEM TO THE USER 
fiATERIALS (FIRST GENERATlOfI: PRINT FORM) 



THE ADAPTIVE 
REFERENCE SYSTEM 



CASES 
(1 - 80+) 



. MODULES 

FUNDAMENfALS (i|) 

GENERAL METHODS (8) 

METHODS FOR SPECIFIC 
UNIT dPERATIONS (9) 

METHODS FOR SPECIFIC 
INDUSTRIES (9) 
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; -y. ^Nowi the adaptive reference system also includes a cross-referencing 
among the materials so that if he starts into a case study, at some point 
along the way there will be something that has to do with distillation,, he 
will be referred to the distillation module. Now, he may choose to go there 
or not. He may say, "I know that already and I wo/i't go," or he might, go. 
Looking at these abstracted referrals, the user' tfieh says, "Give me module 
number 1," and so from our file pf materials we pluck module 1 and he has it. 



EXAMPLE 




QUERY: How' Can I. Reduce Energy Consumption 
In The Distillation Of Natural Gas LiQuibs 
« To Produce Light Hydrocarbons? 



Aside --'l^s is really his problem. 



Product 
Purity 




Time 



Specification 



■■v - 
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Example query, "How can I reduce energy consumption from distilla- 
tion of natural gas liquids to produce hydrocarbons?" Now as an aside to 
• you,, he has certain purity problems ;'6n . the product. Because of varying , 
feed conditions the actual product, composition varies as shown* Thefeftfire,; 
>in order to be sure of meeting spiseifi cations he has to cdntinually make a' 
purer product than the -specifi cation calls for and this 'difference In pro- 
duct purity can mean a lot of energy loss.' 




u.^°i.*^^ ^"^•'y index, hearing his question, responds to him by 
giving him first the abstract of. the distillation module. The details of • 
tHis are not important, but it's simply the outline of the materiarthat is 
contained within our module on distillation. It also gives^i^a L^^^^^^ 
study abstract which says. "We have a case on energy conservation in a ' 
natural gas fractionation plant." Again the details are not important but 
ItVZl'^ be an abstract of the case study which has been developed Sut of 
the kinds of problems that we picked up this summer. ^' uut ui 

r.u ' Jy^ engineer, because we happen to have his problem oh the nose, < 
TMr.'LnHri"r '^"^^ he says, "All right, let me start' with. this. 
,This sounds like my problem. Let me see what someohe else did with it " 
So he proceeds to use it. 



C Query Index RESPONPg With 



Abstract OF Disti llat ion Module 

a) THERMODYfi/^^lttteS of DISTILLATION 

- b) Stages VERSUS Energy 

c) . Column Intervals ^ 

d) Coupling of coVumns 7 

e) Use -of Less Valuable Energy 

f) GujDEilir/fes FOR Selecting Other ^ 
Processes 

g) Control Systems ; 

h) How to -Fi nd AfTRAcJiVE Columns for ^ 
: :,' -. Energy XoNSERvAijpv^li . "■■ ■ ' • , ■ . . 
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AND WITH 

2. CASE STUDY Abstract ; ■ r ^ . / s. " 

: "ENERGY CONSERVATION IN^A NATURAL GAS. LIQUTDS FRACTIONATION PW^^^^ . 

• this case concerns the introduction of stabilizing (computer) process , 
f;, control in a natural gIs Ti quids pfbcessing plant to reduce the energy 
required to separate the feed into the various light hydrocarbon products.' 
Rising fuel prices;:l^4ve^ forc^^ a closer look aif wio^s to reduce ener ^. 
requirements in the chemica;] , petro-chemical-i apd refihing industries. 
P^rti cu] arty cl o$e attehtiorj must be madie^fto an' energy i n tensi ve; operati on 
. such as disti l lation si nice in that unit operation energy is the a^^ 
supplied to separate a mixture into ' its, components. : 

Fluctuatipns 'ip; feed rate and pther/disturbances to the gas pUnt 
. result in^variationfe in product compQS\tion when there is not adequate con- 
trol on thes6 compositions. ' Because of high penalties associated with 
failure to meet product specifications:>;;the columns are typically operated 
at larger reflux ratios than are actually required, and products that are 
purer than required result. Stabilized control of p^roduct purities caq* 
allow the distillation columns to' be operated'' much closer to the minimum 
product ^purity specifications with considerable savings in'energy. the' use 
of; control to s?ive energy is particularly attractive because, the capital ' 
costs Of addi nig more cpjit^ols are usually low and there are no extensive 
(npdlfi^atjcjnSk to^: t^ * 
; *'> The Inanagemeht.of a natural 'gas /liquids plant recognized the ^ ^ for 
. imprjpyed control ^nd coFiDiss^idne^^^ an in-plant feasibflity. study by a process 
contral 'consulting fi^. This study' indicated that energy savings of about 
30^. coul^ l^e realized by.. impYementa^i on "of a^ stabilizing .dompu^^ 
"control system 01} the*f,pur plafn| ;dfstj 11 ationr columns. A feecl forward/ . 
material -balance con ttoj) strategy vfhich utilized five process gas chromato-' 
graphs' was recommended^ \ ' ■''^ -^y^' - v ^.^ - - 
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actions with PROCEED may follow, as he uses this case v 
. module,, based on his recognition as he goes along. He might tbink:' ' 
^i^^^^hfi 1 should. understand ; . 

Sdu P^in^^t t! > ' ''h^*'''; May'^e ; oyg^t tj get thait: thermodynamics 
rnnih.-I^^V!^-* r^'"" P"''! of, It.:. Or. .1 am fuzzy on distillation, maybe* 
J^/.V9t't..to get this Information from .fhe distil 

hi ^:\^e ^e.eP? interacting with the systetn,,gett«ing what •infohnatiofv 
he needs when he realizes that he needs. it. This 

lead him to ask other questions which brings him ar(wnd # • 

JS^cwcJ '?"*M2-'" 5^^"^ into the query mode. He as^^^ 

the. system IS off and running again. . . , ^ • . , • - . ; > 

aftprnhon^!*'-!?^^^^?-^ how the^Vystem operates and in the worksJippstthf^ 
afternoon we will be discussing three different aspects of it. • ^ 



DISCUSSION 



■ JOHN DOGGETJEt .{Oak Ridge Association Universities') . I am not " 

; really sure what my question is- exactly, but fn your; concept of a system, / ' 
untrt- I t becomes f ul ly. operati ng . what are you goi ng to do-wi th*^ the hoi es^ ' • 
vn your system? , Are you going to:be able to refer people*to other systems / 
that are similar or other.modules. developed %fe some other'^place or-are you-'" 
goinci to say call me back in three years when we get around to developing -W^^^^ 
that module^ or are you going tp^ advertise? I mean sometimes systems such ' 
as yours can fail only because you can't do everything at once, and thus • ■ 
people get turned off l^y your system because' it" isn'n in place when th^v • 
want it to be in place. ;, ' i^'/ ■ ■ ^. :,,v . • 

• v^..' L '^'^•.MOHR; Well, for one thitig weVexpect to drop, fully blown, ■ • ; 

. MrttOi. the world with about 35 modules and anywhere 'mm 1 to. 80 case kudies 
.involving energy conservatjori, which we think will fairly well coyer that , ° • 

' .a'^e^:, ,'''!.?:^ sure that expef ience^will show^us-. that we have .some holes and'' 
we :wil 1 fill these i n^ however.; we can, e^ither by referencing to t^opk * 
materi.al which we plan to do ^inyway or to other. modules. There flfto reason ,' . 

. to/pe^invent the wheel if a suitable J;ext "is aVai'lable.. v 

; think itiv^Mld bfe^eful to ■kfidw' the three . ' 

' things we did in deciding, the content. ■ . , ' 

.' • ■ . . ' ■ • '. .■■ ' ■' V' ■' 't'^' ' ' ' ■ • ■ 

, ■ . First, o9lr a period of.&bout eighi months, gradu'atevstudents-'un^^^^^ 
the supervtsfon of Larry Evans and niyself worked out strategies for sotving ' '• 
industrial energy problems ^ and this led to flow-diagrams with' pictures bf 
> things you woul-d do under different circumstances. These flow charts ran, •> '. 
■ I suppose, 15 or 20 pages and ijiaybe.a couple of hundred. steps. That fepre- * 
sentefi combined experieace and modules. , ■ ■ . , 

; * ■■ ' — ■ .■ ■/ ' ■ '•:'"'. ', ..' V -. 

Then, we got a bunch of people together who had •expenente in'^j^his 




field and they talked about how you solve energy problems.. T-here was a 
very satisfying overlap between what they had to say and what we had out of 
our logtc.and experience. . . 

Then we sent teams into industry who were working on industrial - 
energy problems and in those interviews they asked, "What did you do, what 
did your boss have you do, jyhat happened then, what calculations did you 
make?" We were very satisfied with how that matched the; recommend?i-Hons . 
of our consultants and our earlier iJfigical analysis. 

So we are fairly confident that when we have this thing operable 
that we will hit most of the questions. ' - 

■ • " A ■ ' ■ ■■ ^ .. ■ ■ 

' Now, we h^avfr one ace in the hole and that .is -thaf somewhere along 
the'line.'we wiai have the provisions early in t h ^ ame to\fcan on a human 
consultant either by phone or some other way ^^Km^^^^0^'^]pt^^ ^ 
the initial delivery system. Given ai; of thjWlMiink^i^WKRot be 
caught in the trap that you describe.' • -f^ffB ' 

LEROY MARLOW: , (Penn State) Maybe I am 'getting ahead of where 
you want to-be at this time and should Wit but will these modules be ^ 
available to other statMs, and if so how and at what cost? . ^ 

■ PROFESSOR COHEN: Of course they will be available — and soon. 
A major" decision facijig^^s. involves the best delivery system; one of the 
working groups is gbi'ti^to hel^p address that snd get your advice as to 
what you think would be the most feasible modes| 



\ 



WORKING GROUPS 



I CONTENT AND PROBLEMS * 
II DELIVERY MODES 
III MANAGEMENT AND VIABILITY^ 
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.WORKING GROUP I - 
'CONTENT AND PROBLEMS" QUESTIONS 



Group Leaders: Eli as P. Gyftopoulos 

Martin Horowitz 



1. What are the primary problems requiring education in the area of 
energy conservation for the individual engineer, for industry. and 

for the country?. (Technical ^ non-technical) 

2. Can the subject matter (energy conservation in ihdustry) be adequately 
covered by the system described in the fir.st Plenary Session? What 
should be added? Wljat could, be added? 

3. How can relevance to the users be assessed? What further research 
"may be neqessary? . 

4. Have the needs of engineers been addressed adequately? . ' . 

5:" What format is most flexible and wiir most easily allow^expansion of 
f the system to'jcover any number of subjects and to serve differing 
professions and differing levels of education? 

6, •What steps are now recommended to Project PROCEED and the Department 
of Energy^in the area of energy efficiency education? 



WORKING GBOUP I 
RECOMMENDATIONS AND CONCLUSIONS 



stlmiiLnf! ? ^5?*" "^''^= ^ W"" questions that were gi*en to us as 
were Io a^t ?h^' I*""'" **» " ^P^'^'"': Questions fj^ ihl?!, we 
Of ourdiscussions ■ "»Jor observations arase during the course 



1. 




The first observatf on was that the idea of the PROCEED system 
' 5'''"^^ 9°°^ '"^^ ""Id not be fully evaluated ?n 

tSat'^uf^Jo^.""- J."""*ero^People in our groip mln??oned 
n cownum cati ons system is the key to the PROCEED sys- 
Once that i? established we will be in a position to 
demonstrate the viability of the concfept. ^° 

■ neerrr?rLlrH'''r'>i°^H^^ ^^^^'t^o" graduate engi. 

Zl?JoM ^^^^^^^^^^ now seems to be largely 

iSr^ • 5i there are at least three other categories of people 
who might- need to be covered by such a system The first 

f5\'^"-^^''^' top nianageTO^^ The second group 

were technicians, people who do not have a college degree but 
arL? implementing energy conservation pro- 

hn?Tf: P^T-ticularly at the point of proper adjustment of a 
boiler or furnace, which was mentioned as. an example. The 
nSrin'fJ™ ° ^l-^I? people with college degrees but 
^hi c.c .P"^"" ^'V^^' Por example, these might include 
Infill 2 involved in process development or electrical 
engineers who may be concerned with plantwide energy conserva- 

' ;h2\f"J ^^"^ background in process thermodynamics and 
the technology involved in energy efficiency.. 

The problem of^sensitizing operating plant personnel te the 
maqnit^Je of v&nous kinds of energy losses and to give them 
inlVJ^^V'lll'/ sensitivity was importtnt. v And^-J was 
?S St^h^J H i^*/'^''"^"*!^ the operator on the midnight 

Shi ft ^hat defeats many of the good ideas, for energy conserva- 

Observation number three was that the PROCEED system would be 

extens?JI^prLJ°.?'^^^r te consultants who lack 

extensive technical resources.- 

Observation number four was a corollary te teat; namely, thkt 
large companies already have thp basic engineering competency 
needed te^apply energy efficiency. For tee large companies, 
however, the most useful component of the PROCEED system would 
be tee case study, particularly tf they dealt wite new plant 
or process design. It was also- felt that large companies 



might use some of the PROCEED materials in their smaller sub- 
sidiaries where their technical resources are harder to reach. 
They might also use them if we covered ^areas other: than- basic,, 
> . engiheerinq, Jf we covered technicians, for example, the large 
, companies TouTd use materials in this area, 
. ■ \ ' ' • ■ ■ ' ■■ 

•5. Obs|ryation numb«Iir five was that a great deal of material al- 
reacw'^exists relating to fnergy conservation,; much of it 
de>®iqpBd by the Department^f Energy with, their funds with. ^ 
the*«|^^^ of it developed by . private industry. It would be 
:^ helpfuV if these existing materials could be integrated or 
incorporated into the PROCEED system, 

. j6. Observat'Ton ^number Vix stressed the impor€ance Qf keeping the 

system up-to-date. And this may be a particular problem a|^ 

changing legislation alters. tfie way energy efficiency is de- 

: . .fined and/or mandated, , .v^ 

' / 7, !^Jhe fihal observation was in the form of a recommendation to • 
- • ^ the Department of Energy: that they should encourage the 
jlevelopment and the useijpf the PROCEED system^, though such 
• . use obviously, should not be made msiodatory, 

MR, MASSEY: I Wastovondering if any other people here in the room 
might Mave4iad some thoughtf about content, which was part of our mission. 
In Jooking over th^list of subjects, are there other subjects that people . 

think could Jje usec^' 

• ■ ■ • • 

r ■ ■ ' ■ . ■ ■ ' 

• PROFESSOiR KATZ: As I listen to you; and .listen to the comments'I 
often identify another audience in addition to those that you have suggested, 
^and that happens to be the recent graduate, the very recent graduate, I 
firidithat there is a big gap between their .preparation and the preparation 
of the recent graduate what you really need to khow-^tp make^a creative 
.contribution in industry, / 

I find that. Increasingly, with the fast moving targets we' have, v 
particularly in the energy field, there is so much , that these young people , 
don't know, .There is a tremendous area for education there, bringing them 
up to speed, so to speak, before you even get into energy conservation. 
And I would like to differentiate that group from that of the practicing 
engineer, I think it is important that we do keep those two separate, 0' 

MR, FRIEDMAN: I secofd that remark, and I wonder if the emphasis 
should be to broa^n the knowledge of the new graduate or to intensify it; . 
broadening the knowledge to introduce them to more aspects of the industry 
of the world rather than giving them another course in differential* equations 

^ PROFESSOR TRIBUS: We find it useful to distinguish between teach- 
ing Qtiqineerics gjnd-'engineerinq. The engineerics topics that are taught by 
the academics pertain to. logic and the development of scientific and analy- 
tic capability. Engineering is concer*ned with doing, designing,' creating, 
producing and the like,''And when a person graduates from scientific 
training and enters industry, one of the things required is to uhderstajid 
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Jlow to put all that knowledge to work. And that includes what are the 
criteria whereby something is judged? How-'are we, now doing it? What are v 
pur problefiis? Where do we think we are going? 

. I believe that F^rojict PROCEED will contain a lot of. material that' 
is directed in that line^ I t.hink' we, will have to wait until we have some 
experience. 



/ 
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* haps they Ki^uld be better equippe 



materials l 
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to-*elaboriate' on thi concept that Professor 
the materials of PROCEED. could be intro- 
1 eve t* in conjunction wi th , conserva- 
jll e graduaitfe from thet\uh|^evs i ty they 
worldxproblems, perr^it^^^^ the 
■ typps of 'problems);*; And^ per- 
e rei.l worl d fprobl eniis': 
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j^tiorf that fqoics upon it 
llH^e before^he leaves the* 
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s c^oo 1 peop I e>'dd.n'Vp1:;0*rtT a 1 1 the' th i n§s .thfe)^^|?j^fj. t p J^n ow =ahd -*th a t - eorl - 
tinuingvi^ducatiori; 'i.s «;sienti^il \What we iare tr^^^^^ in this -pro- 

;gra!n,4;5 a form of' !g9n,tinu^^^ ve; to 'what, 

peppVe need than 'i^ij^i^eldf^re;, ' WhtFer We-.fraiy^-h^^^ to 'the^materian 




cdnsq^yaiipn is',assi^h§[d'.-a;° task frt energy',. cons ervi 
usvt!&; G^nt-ipn;: i t qs-^bfeing an .ef ffecti ve^waV Ito. nje 



; f S<^Hi 1 ev wfe^wouTd l.i ke, , to: s^e: tJ*&t^ , 
tTr^J?!^xt^^^^ ^S'V^"^ for^si^edpT'e? wh^^ 
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PR0F|gS(5R EVAN|:. The>/ppiht Is ji1ade:|;'hat this^'i^^^ a useful 

('nOt^iiecessp^iXy t6 trainttpedpi^.in" a^ s . 
^en. J. t'aksi thosai^o. comni^ts to complement each 



soUrciB of; e 
-namd the .p6int;;i§^we*jll -^en 
othe'r;^^ 

,^-^^/m.: KKIWE: .An engineer-.ibming oupP?l'dustry^'n barjticular 
has a number of selections crtid «isio7is4^^^^^^ gbt fe; l^arn that 

there is a time to sawmill-rig .ai^^ there' is. a time'ip'^engineert^ 
decision he ^kes is goings KiP^nriin^^ 



into. 



ig^neer 
)f ehgineering':he goes 



If the man ijS going to |eng|neer fc'e is going tQ end up 
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as^va speci ali st • And we have, many otl^ose peopl e a vai 1 abl e^ to/ lis . to 1 




on. If he, IS going to make a . combination of^^ eng,fneeria^ .% 

■ .Jj^, is going to ^nd\up as a generalist in engineering/ which- i^ they v 
tfeed for en'ergvNcbns.ervation, bJecaiise you have to look at : the ^v^^^ >. l\ 

cess. And if ^ is a man who is going to sawmin-rig all, the^^-t^^^^ 
going to erjid up in process marragement of some sort.'- \ \ :^ ''-!^'''^kf^ ^ -5) 

^ • MR. r^XWELLv. With Professor Katz' s comment and going ■orie^'s^^^^ 

l^weiii, for example, he/^pbke to the graduate engineer and he spq^^^ 
/uTjpdergra<lLiate engineer; We do /not want to neglect the high 1^^^ 
' traiaingi^,^^ns.t:itute,. two or ttjree year terminal education /program^^^^^^ , i 

^ We. should target some of \the 'material for those, people thaV ar^e^'op^T^ 

as'.boiler ftnginfeers, for examp'le. Some of this system ctiuld wefVi^^ccfme . ;/\ 
part 'Sf^^he. advance., technology training thaty^.th^se peopl e^^nde^^^ ^4^1"*''^ 

• v' *! t^RO^ESSOR eVANS: That is. a poWit thif will probably^ 
. ^ and^ clear^-fr^pm discussions, wpd whetber it sh6i/ld|^£^^^^^^^^^^^ 



iri the'^TfjOCEED system:t$ another que^tion^ But^^ dertain;f^;^^ 
lias been i den t<n.f ted." ' - . ^ ; .^-''^'J-^' y-' M ' 

, / \ ^ . 4)EAN UNDIS: Sfrife Project PROCEED '^.s no^tVa^icUT^rV 
■equipped to' §<3d'ress 'itself^ to the\wle:Of the Stechnic^fthrOr/t^^^ 
'^i^ydur'^ discus's iqj3^ are thefe^>py pdnnti that might t^^^ poE or. 

'any Spec iric r'eccummencjations^ithfat S^^^^ :v <w ' A 

\PR6fesfiOR COHBN^^^^ feOfiofw -equi pped 

becausfent i^nSS-well funded^ to- deal^'v^ith . eve the 
hjer^rchle^j^ of people tHflt mu5!t be^^e,d^up^ted^^ But I 

feel '3n 'fatrt tbe ^nc'epW ^f Pror^^et PROCEED is^one tH^^fs .yeiry compatible 
wi th *ra^i ni ng at fj^J* 1 ^W^s I ancf"^Jh.^^t is mandatory *thH w^^^or others 
develop^ comg^tibl.^ kinc^'of materialVyso that th.4>jeAtTre^^^^^ a 
very> usef^ resource to industry in generaH^ " 



of thjy^VobT^ms education is that 

we have j^een ..try 1^ ttS'^-^rt the engineer j(/ith"^^^^ he has been 

out of school^ in'^ifcd 6fS(starting him ?)fr dUring ^his urtcj^rgraduate or gradu- 
ate education, so n^^would thenW)e a life^An^g;^ I disagree with 
Myron.: tet's^use i^'in ^le graduate curriculJjm. . If you^^^ use' it in the 
graduate G^^catio^ y^ a|?e\'a(W^^ T ^T/ 

' /PROpt'^O^^^ I *dii nat-sa^^ s'^dents .should hot use, it» IJust 

said do'n'^t'V^ly on the use .there- ta meet thes€ Rational heeds. - 
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WORKING GROUP H 
'DELIVERY ImODES" QUESTIONS 



Group Leaders: Harvey J. Brudner 

P'aul Johnson 
C, Michael Mohr 



1. : What are the potentially, most useful technologies available for 
disseminating appropriate information? . 

^' the advantages and disadvantages of various delivery modes 

for different types of users? • jr uuca 

^' completing modules receive some fom of 

certification? What are the options? ; 

4. What quality control mechanisms are necessary? At what level? 

5. In what" ways should the user be able to access the system? To what 
extent should computers be used as access points? 

6. How/can the system be continuously evaluated? How can the system be 
modified to- reflect the evaluation? What up-dating procedures should 
ue instituted:^ 

7. What delivery modes are r^comnended to Project PROCEED and the Depart- 
ment of Energy? , - 
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, WORKfNG GROUP II 

rIcOMMENDATIONS AND CONCLUSIONS * 

Workini^Group II dealt with effective delivery of mo^es. Professor 
Paul Johnson ofnhe Un^ers'ity. of Minnesota^^^^^^^ the recommendations 

of that group. , /• 

PROFESSOR JOHNSON: I think it is safe tb say that our grbup ranged 
far and wide and while there was no consensus on^ many issues :there were many- 
options proposed, many suggestions made, \ mi^^kr:^ to sunniarize the kinds 
of things I think emerged, and I am surje thaTtiSeniiers of the grou help 
me after I have finished, . ' ' 

r would like to ■i[)resent four predominant issues that we deal.t with, 
and then propose a strategy for making .recommendations to Project PROCEED 
that I think most people in the group would support. " . 

1. First, there is an issue concerning the caSe^. It is impor- 
tant aS Project PROCEED moves- into its next phase/of develop-, 
ment that we make certain the cases that are at the heart of 
tKe system are representative ones. Tha^t is to say, the cases 
we choose should be representative of ttie class Df tasks or 
problems to be solved by engineering practitioner^; and^also 
that they be representative as best as we can determine" t)f 
problems that are on the horizon. . . 

It is also important that the cases be timely ; time IV not only 
in'the sense of problems that people are currently working on 
but also timely in the sense that the user is going to recog- 
nize that the problem sqlutidn is one that he would be willing 
(and likely) to use. 

The example that was proposed by our group is quite on the , 
^ marl? --jMf the kind of cases represented in PROCEED concerns a 
proU^m where the turn^arpund time on the investment that has 
T to M madi is too lorig. then the user is going to reject it as 
something U|iat is tqo technical for him to deal with. The 
case^th^we put into the- system need to be prioritized with 
this-^.n^f thing in mind, r 

We have to make j^lertain that we have cases in^the system the 
user feels are important. He should recognize them as impor- 
{ ' tant for practical as well as industrial reasons.* 

It Is also important that the -cases have a degree of cfi||1i|ty 
control. Quality control should not only be addressed ^ilfhfen the 
0 * decision is made to put a case into the system — that is, when 

the data are collected on the cases — but also as' the case is 
being developed (in, for example, the form of expert commentary 
on cases so that'thq user has a clear indication of the status 
■ of what he is looking at).- 



JhfSf '"'^'^^ i^^^ wer^ raiseV that are relevant to 

• JS^t of Project Bifpp is making certain 

A create (both mbduTes and cases) referen ce 

>Kpi"^^^'r'^^ ^^^^^ ^'^ *° sayV.fl^ niustjirecogntz rthn 
m^Hl! ?J r :"f°""^t,ibn retrieval s^tTms and case study 
libraries .that engineers are accustomed to learning from. 

^yjln I^T^^nJ:^"^^ ^^ave to make, sure it can " 

fi nrf ^us ; PROCEED shot! d be indexed in sudTa way that other 
^^ '^n^Sna Il^^S""^^ can^find it. and people who are on other ' 

'^^^oflS nr^M^^ materials as. a means of 

> they ha ve- 

^' pbSf^S issue that caro up j||£brok€rage. One way tp imagine 

'^''9eji)nsmn that offers its iares nat onally 
' net2o?k;' rtetwork/or other form of In format! bri.v 

. ■ Jhonl*-"'^*'''^ Structure that I thinjc tha group felt strongly' 

' ' ^ whatthis 

means 1$ that if you contemplate something like continuing 
education^you must argue that what PROCEED has'to offer should 
.be distributed through the local university setting for con- 
tinuing education or through the 1^ 

.setting or through the professionar society .where con£inuing 
education also goes on. Many members/ of the group felt 
a measure of local control is not only. desirabJe L indS^^^ 

PROCEEo'^sysLr^^^ 

4. The^final issue is more complex, and what I propose to do is 
J? ?nJfn • in a way that the group identified 

°.' '°Wing that I , will pres^rft our recommendations. 

Vw« 1 }\ u^f"®^ ^^^"^^^ a; distinction needed to be made between 

two related but somewhat different ways of looking at the PROCEEr?ystem ^ 
One way of looking at it that is reflected in my reiharks thus far s thai 

proceed has: Vkn^lldge b e 5? 
case.studies, a set of modules which support these studies, that can be 
de ivered to people who want to improve their problem-solvrif skills as 
calIe"on^'nt'a^?on!f ' °' f>eH and perhaps also maL'' "h'anSes in' ?heir 

. ■ " '■ ' ^'■^ ■ , ' ' '■ ' ■ 

Jhe PROCEED system Is also a problem-solving a^d to the industri-al 
consumer. The knowledge base of case material offers th^ bos si biity of ' 
enhancing or improving the solutions- t:o problems that industry faces 

nooH .fn ."^• •'eli^e that issues of delivery mode' and marketing strategy may 
need to be considered separately under each alternative. > ^egy may 

issue Thi*?«;^Mp*o?'Ho?-'*'°" in"Jir«d. let me then.deal With the last 
issue. The issue of delivery of what PROCEED has to offer involves thina«;' 
like choosing a medium, choosing a print orientation, audfoiJsSalorfehSa- ^ 



tioh or computer-based orientation. TKere was very strong feeli^ng among a 
segment of the group that high technology is here, and it really. isn't a 
question of whether a computer-based format is feasible but rather how soonv 
we are going to make our system compatible with that form of delivery- 

And so the real . quesfion concerning the computer delivery of Pro- 
ject PROCEED is more one of the usqr thim of the technology itself- .It is 
a question of s the cost- It is a question of the feasiblity at different 
points ffj time, and for two sqmewh^it different audiences, the continuing 
^education audience and the problem'-st>lving audience- V ' ' I 

V It seems clear from the kind of discussion that we hjid in the group 
that 'the best way to sol ve, th(sse issues was throijgh the development of pro- 
'totypes and the testing of thosfe prototypes in .the marketplace with .a 
variety of potential users and client groups- 

The idea that the user needs to be thought about carefully as we 
contemplate delivery is very important- Things that came up in this .regard 
were matters involving not only a hot line to a source of experts Tike- at 
M. I.T-. but also the possibility -that users can talk to one another, . 

There is. also the vyhole idea of delivery in terms of user groups,, 
that is whether peopTe are perteived to use PROCEED alone or in settings 
involving more than one individual in one place, or tn sorifte sorjt of a commu- 
nication network with -individuals at different locations all working on the 
/same problem: These are important possibilities that need to be. addressed- 

\^ Our recommendations for delivery modes of the PROCEED system take 
the following form. One might think of stages— four stages, let's say— I 
and that really the delivery question involves progressing through these 
four stages. We are currently compatible with delivery in^ a print mode- ' 
The ^exemplary modules that* we discussed yesterday are completed- In fact, 
we have passed them around at different points in the session- As you* can 
see, .they are only in print, form, but basically they don,' t» reference any.-,., 
thing- They don't even reference each other; nor do they reference the 
outside wcfrld- That was stage one of our development- 

. Stage two, which is where we are now, was an attempt to let the - 
•generation of the module materials derive from a needs assessment or user 
analysis to be carried out through the development of cases- : The 35 modules 
that we have discussed here .are an attempt to meet that' need- The kind of 
referencing that can go on among these cases and modules as well as the : 
outside world is a second stage of development- ^ ^ , 

i" . ■ ■ ■ 

But it is very' important that we tonsider^soon, the development of 
prototypes that begin to incorporate other kinds of technology- For. example 
one, of the major means through wkch users may 'discover us is the adaptive 
reference system- . , / 

:')the adaptive reference systerti' is best presented on a computer 
terminal, and so it is important that. Project PROCEED consider develop- . 
ing a prototype of this* '{perhaps as soon as next year). We might, for 
example, develop a prototype of the adaptive reference, system for a small 



■'ISSSs?«oJSl2?JjS? ^S"' on a .cWutei- and then take this around to ' 
Z^S^ M^o^,^''' setting, .tc., and Observe user reac- 

tf A^r^i.^^ going to begin to address some of the' qufestions 
of. delivery is by creating prototypes and letting users interacrwith ?hr 

a mof« tot^*^lM!2^ flight be where we contemplate: ' 

■ is^?he?e s toV^ .'uh^Ln*? • '^^^^^^^^9^ a computer-based fdnnat: The 

I^fJu ?l ^ substantive in that we would write the modules di f fer- 
.eatly If we were going to work on a totally conouter system than if Je 

were working on a system where the main u$e of a doSuter wL to acLss 

through the adaptive reference system/ the modules Sd casr 

mnnt f« 1 3 total computer format, we are talking about a dynamic en viron- 
h!^U°'^ ^fj'^i" V P«)blem.solvihg. In this stage the^'Ju ar Serial « 
become workbooks to use while interacting with the S4r|t|m. 

-J -i .A fourth stage of development is where you4dok at the case matPHalc 

?!! 0 Oh''- °f 1"'^ ^'^^''•^^rue d?n4c chapter c ^^s^^^^^ 

JonJiS K T *f l"king of some things - I'ike case materials that have re- 
cently be?n developed at Minnesota ih- the area of teaching law\tudenff on • 
a.nationaT network of some 30 or 40 universities. 'v ^^"r" °" 

Th.J' ''"^^"se materials actually lead, the 1 da rrrer through t^1e system 
It^'^ h'"5.P'''"*^'' workbooks published commef-ctally that ay'usfed in S nq 
through .the case materials. But they are written in support of the Sse 
.materials rather than thp other way aroynd* ^ ' 

and 'testiJS'o?°?Hs klnfo^'.^sJ^I^'""* PROCEED might be the ^velopn^t 



thnni. .hJl L to.sjJnmarize our recommendations, it would be that as we 
aSn^onH^fo JS?-^ Stages of development and the idea of choosing an 

appropriate, dell very mode, we must be certain not to overlook thff needs of 
w^rk^ng'' "Middleman, and the enviHhment within whicf ^Se u'erf 

therP i «; I^Jhhi • ''^I' ^^'^ contimi ng educati on in ^ uni vers i ty setti ng 
there is a middleman who is brokering our wares. /^d%at is a colleae oro- 
b^keH^S o'uS^Jktel?" indlviau^r-has need and J^t get, so.e p^oiJlor""; , 

<:nr-ioi-v ■'■fj^ff ^^'i"^ is true of the corporatiori'and^Re professional 
society. If, at any stage in our development we neglec^the middleman, ■■ 
then we run great risk that our system will never .get d|:the gSr 

. Finally, the issue of cost is important. thereM no sense ih 
producing a system .that people cannot afford to buy. '##fa'rqe coroora- 
tion can^afford to buy the system. Gener^al Motors might buy it and midht 

^ri'''* °" ^^""P"*^^ sys.tem and dlstrYbL it thJJugh ^• 

their 50 companies. On the other hand, there are .individual engineers . 
or small numbers of engineers in settings outside o^ tlie large corporations ! 



that also have to |je cpnsidered when we develop^ cost factors for bur: V-.V^ 

■piroduGt. : •'; • ' . ' ' ■•■^ ' ' ''t'-'-'' . 

; i- ■ WeTTv I think that is basicaTly what rl can fay by way of- summary 

of the actlvi'ties of our group.' I wdiilf!, ;bi^^^ great-^deal if some of^ ' 

the individuals who were*" instrumerit*]^ '?ti;.*^^^^^^ did would be willing*tp 

comment or provide some support. ' " . ■ ^ / v 

. : ' ' PROFESSOR TRIBUS: ; Would jt^ou.distiiiguish between ^ 

and continuing education? J r ^ • \ 

X ^ ■ PROFESSOk JOHNSON: Because I make a^listinction between th^ con-.' 
tinui^ig education and the prbblem-salvihg mDde^ doesn't mean an engineer 
usiitg the pirpbVem-solving mode,. Ifet's say; in the system won't learn^ I- 
think that is -a subtle and very importanlf;way' of learning. , ^ 



I would certainly argue, as I tllink Professor Katz Vias arguing, 
that for the engineier,. as well as for many other/professionals, problems 
solving is at the- heart of continuing education. That is wlj^at he wants to . 
learn how to. do better. .The PROCEED^ system whejther you construe it for ; . 
contfnuing educatioff. or for proble^n-solving aid has as its core a set of ; 
probleins and their solution. /. ~ 

PROFESSOR TRIBUS: Let me just see if I can exaggeratg^ the distinc- 
.tion you are making in order to come to grips with the' difference. Are you 
saying that .ph the one hand we may ^present; Project PROCEED as a system that 
will help the engineer who discovers he has a problem and he turns to this 
and it helps him? And if'he doesn't happen to know what he needs to know^ . 
in order to sol ve the. problem, if teaches him. Or we-cotjl<i think of it as 
a sy.stem in continuing education wh.ich attempts to teach the engineer thing^. 
he ought to know in case he runs into a pfroblem. Now/is that the kind of 
distinction you are making? . . > 

,1* PROFESSOR JOHNSON: Yes. / _ - - 

■ ' ^ : ■ ' ' , ^ ' - ■ ,\~^: 

. ^ . PROFESSOR TRIBUS: 'And what I suggested in my talk was that systems 
pgeducation tihat are based on the idea of sort of banking kr&wledge in case 
ypi :need it, these systems appeal to about three percent of the population. 
Eeople when- tliiey are adults; don't' have'a lot of things to'.dq with thei^r ' ^ 
#lme and are ^isincl;ined to go tola system which is going to give*^Rem ^ . 
s'ome general Help artd kriov^ledge in gase somebody * 

need's,-it. " .V i ''\ \- ^ ■ 

. ■i-/'.'^' ■ '.' ■•■ •■• '■ 

.^^-"^ PROFESSOR-JOHNSON:. I think it is imf^brtant to distinguish - 
■ between continuing education as it would be done /tl^ugh' Project. PRdGEED 
aYid' more standard forms of continuing education-.' • . - . 

*' ^ 71 think Project PROCEED h^is/a unique contribution "to make to" con- 
tinuing ..education, an|l'.thatit is nlDt^'in th'^'form in whlc you ' are suggest- 

- 1' DR. EDWARDS: >Let me sii^gesj, by coining a new phrase like extended 
/6du|ation, that what^ I' hear peopfle rather systente^itally sayipg is. that '-no- 



• °^ the^ind of educiition that they go^^in?- col li^qe^ 

hSJ S Ih ^PP^°P''^'*te- So a continuation or a.contln??^^^^^^^^^ 

flf Lh °" ' ^ ^ "99^5* three percent would e car^- 

for. And what you want is an extension of ^the educational process^inttf^ 
Jll^f ' *° t*^^ situation on the job and n^^weKi^^^^^^^ 

^ dS??IreS? l?J5:"?f t ^'^^"^^ Choi. 

Pfe)FESMR JOHNSON: That exactly riij;: ; ' L 

' ' • ; DR, , EDWARDS: Mayb.e you need 'to think aBciut a' differeht term' • ' - 

are going to think 1)f it as a continiuition of educatioh as theV know it ■-v 
, rather than extension into a different area. ^ as tney .Know it ,, 

- . ' , What we are thinlcing' of ^ddi ti ohal' dev^Topment^ 

,^ . ^MR. .ROBaiNS: the group was re^ly on^ talk ilf ati^ut^^^ 
-;ti;g in the,.ma,rketp.lace because people respond at diffe^eh?^"^^^^^^ 

Wt-iie^ds. pa^ within, a cerporkti^h. And th#cSme"oul of s^ 

..people around ttie table who are very experienced in dealing w?£S indu??ry "V 
, an^.prsblem-splv^ and they are just ready to hear a different k nd^ofTthi rib'' 

Ana Tt was only meant as a way of marketing.. ; - oT.tnina. 

, IR. BRUDNE^: One of th^ things we are aware #"in the sever'al^^"^ ^ 

"^"^^^^^^■^^^X^^^^ °^ to describe what llseJt alli^. ■ 

Ts^a mul t dimensiorial process, oriented concept wi th;kind pf two-dimensionar • ' 

tenjs^of how people; interpreted the.- very mean jtig of th^ word® ■'deliVery fe- : 

■ ^V-^- • ■ ■ ' -V.:': . V . ' ■ "^■■^.^v: ■ :/t. # 

'■pnt ron.-.Jr X?^^?-''^'^ at it sociologicany. say; you .had a totally diff^rS,' 
pjjnomy^fi-i - deli.very ;systertis thaft if you looked -a't it technblogically 

:I* th.ink the infers Paul- was making -- atid by the. way think 

the grogp:^hould applaud Paul's summary, because in nii^v 

JhrSI^h'^f f r"'''^^^^^^^^^ su™,ary, ' but one of tlf^.tMn^^^^ , 

^ particular set of issues is, extrefijy 
yrtant to the Project. And perhaps we have underestimated tfce difR"?^lty 
of analysi s.'a? coherent as 'Paul has presented- . v " ' 

imnnrt.n/^'?; ^'^'^^^^'^^^ s^ggeged something that I thought was vei^. f . : . 
wSr? H - ulK^^^ Of ;thing -Bat perhaps.,was not emphasized enough: ^.' 
S'in 1Q7^ h^? "''^Sl to. assembly :s.ef|al: subgroups..that^ork on these 
nf 1 ^97B, because they are gomplexA^^. success of tha'liroject is ■ 
1 nti mately rel ated to -them, and there i s nd:''ft^y- one or. two" peopl e can - ' 
simply run out the answers. -' Vo-'^ " . 

• • '" ■ '■ ■ ■ '• ■ ■ ' -.^ ■' ■■•■v;" : ■- ' ■ , . .'■ 
tho ovn. J'^J^ESSOR TRIBUS: / I -was waiting Uo' hear you say sbmethingyabouV ' 
the expectations, regarding the cpmpiiter use. ' Letrme put i t. a. difflrfent way. 

... In my pwn mind I ha\^e.been ariticipatingy^prtant ^d^yelppfnents in. ^ 
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computer terminals and output devjces that, while not on the market now, are 
very likely to be on the market in the next few years. 

It is part of a revolution' and we should, in fact, anticipate that 
revolution and accede to it. .Now there are other people who are more con- 
servative in their views and I would-be interested in whether a consensus 
developed. And if no consensus developed, what advice do you have? 

' PROFESSOR JOHNSON: I think that is indexed an issue that people 
divide on and did so in our group. 

PROFESSOJ? TRIBUS: Well, because they divided, where do you stand? 

PROFESSOR JOHNSON: Our recommendation was the one that Harvey 
mentioned; it wals that PROCEED^ needs to have 5ome processes set-up in the 
next year that more , systematically and more thoughtfully address the' ways 
in, what you suggest what might be done. , . . 

, : In the short space of time we had, it was not something We found 
achlj^yable. / * ' 

V PROFESSOR TRIBUS: You are referring it to the committee? 

*^,ROFESSOR JOHNSON: I didn't say that. If any of the iiyiT^i duals 
in our gronp who came down emphatically upon one side or the otfier of that 
issue would li'ke to speak; I am sure it would be interesting.. 
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Is a Consortium of universities, professional societies and industry 
Jn2?;?ff "*^^U!!!^T!^*'*"I""^ ^""^ ^^c*' contribute in teniis of 

>arte?Sa?iv^si'^?;^^S! 2^?"'^''°^' ^^r^"^^^^^^ 7 

S essential management needs for the Oonsortium? What-' 
'SS'fle'tf iZl'' ''' ''''''' staff? ^Who pays for 

What are the incentives for participation for each of the four 
jr'f^L" l"^'^?^ryi government, academic and professional societies- 
to form and maintain the Consortium? 



system be continuously eval uated? How can ,the system b 
b^ l^ltitSted? the evaluation? What up-dating procedures shod 

How can the PROCEED system be integrated wi-^h corporate trainir^ 
programs? , . ' / 

' How ean, the Project be made cost effective? What kinds of user 
charges should be established? 

What are the advantages and d4^sadvaQtages of distributing the system 
through university. profession^l-^ietyXor industry in-hoiise- ' 
courses? . , 

« ■ ' • ■ ■ 

What; other distribution mechanisms are there? ' 
How should the system be marketed? 

What recommendations should be made to Project PROCEED and thd Depart- 
ment of Energy? ^ r " 



■ ^ ■ ■. . ■ ^ 

. WORKING GROlA* III 
RECOMMENDATIONS AND CONCLUSIONS 
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The Working Group' ontlaQMgwent and OrganizatT^^ 

sneciffc. recoMendaiions al?'^nt-& of a viable not-fo':'Pr°;Jh,-cn * 

cSmpaii to m°a|rai cbfc the activities of Project PROCEED. 

These Veoonmer^^tions were presented to the workshop by Dr. Myron Tnbu> 
an'd are'as follows: • _ ' 

■ "■ - j ' ■ ' i ♦ ■ 

1. On Organization > 
■ " . / it is recommended that an association be formed, the members 
/ to consist of organizations with an interest' i\n continuing 
educaJtvon for engineers, such as industries iLP^rofessionaJ. 
j societies, universities and possibly trade associations. 

' • /: ' The members of the- association should elect a board, of direc- 
/ tors which will contain suitable representation from industry, 
/ ac^^leme, professional societies and possibly .trade associations. 

The board of di rectors 'should^be responsible for selecting the 
officers of. and approving the activities of a n(^t-for-profit 
company. 

' ' ' ■ 'The not-for-proflit'company sMlT plan the activi^es of Pro- 
ject PROCEED,' including: '\ 

* , t ' Deciding what subjects to- cover, 

. ' • Developing educational materials and services either 
in-house or b^ contract, 

• , Marketing .the materials and services' either by con- 

tract or using it^ own Staff , , ■ >- 

• Devel opting sources of revenue. 

• ' The company officers will be Vesponsitle for all day-to-day 
■■ ' operation and for financial and educational integrity. 

2. On Sources of Revenue ' 

The company should take advantage of available Federal ■ r^ources 
, in starting its projects, especially those in areas of national 

need." However, in contracting \.i1;h the Government, care should 

be exercised not to inhibit the sales and distribution function: 
• Pricing for all materials and services should be set to recover 
. all costs and permit Project PROCEED to develop new materials 

and services out of revemie, without further Federal subsidy. 
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The following sources of revenue should be considered: 

• 1 

• Membership fees in tf^^g^cjation, 
. • Modules sold.indivi 



Fee for each service. 




• Fee fbr privilege ^^^Bing to adaptive reference 
system, ^^^^^^^ 



As a matter of principle, the compa^Bhould raise rev^enues 
from as many .different kinds of services 'and products' as ' 
possible. - ' - 



Marketing ■ 

Project RkOCEED should develop a s^qjLg marketing activttt. 
It is liKely that the costs of marketing and dis4;ribution>will 
be more- than three times the cost of initial production. Do 
not skimp in this-«rrea., ' 

User Inputs . ■ \ ■ ' ' ' 

Project PRO(fEED should develop procedures to guarantee poten- 
tial user inputs at arr early stage in the development of the ' 
syrterti, teaching materials and other services. - -These procedures 
include among other things — consultations with plant en- 
gineers; and managers about the topics for .materials and .servfces 
as, well as delivery mechanisms and means. ■' ' 

Distribution " - f 

■ — - ■ ■ t 

The distribution system should be very ~fl exf bio and may in- ' 
elude, for example: ' 

0 Utilities, 

if State energy conservation offices', ^ 



0 



University extension services, / 

C ■ ■ " 



0 Manufacturer's associations, / N 

t Academe, I 

t Nationwide mail .advertising Zimpaigns, 

t Presentations at national c/inferiences and tradi/ shows, 

t Inteniiitional^ales^^ 



• Professional societies, ' - 

. t National organizations (,i .e. , energy •co>iservatibri 
groups), • ' , . 

. • National Association of -Manufacturers, ^ 

• U.S. Chamber of Commerce. , 

' ■ < ■ . 

Evaluation , ' 

Project PROCEED should establish an evaluation system including: 

• Automatic user feedback as part of the educational 
^ o^rings, 

t Studies of "effectiveness (including ane^do^al infor- 
"-TK mation). The Project should establish i^jeasures of ,, • 
- effectiveness for its educational efforts to see if 
if the objectives; are met; 

>-^^nitoring'Of activities such as: 

^ - Sales, ■ ' 

- Inqiririesj ' 

- 'Console generated references, 

- Reports^^ from librarians. 

The board of, directors should periodically appoin't ad-hoc 
topical, self-liquidating advisory committees to examine: 

r t Topical areas, . 

t The working of the system as a whole and report back 
to the board wiih recommendations for changes or 
continuation. V • 

Recommendation to the Department of Energy 

Project PROCEED appears to be a promising aptJroach to the con- 
tinuing education of practicing, engineers. Its plans for 
materials and services qii industrial energy conservation and 
'its planned delivery system promise tor fulfill an important 
national need. Th? Department of "Energy should- thus support 
Project PROCEED for a sufficient time to allow an evaluation 
to be made of its effectiveness in conjunction with the 
educational mission of the Department of Energy. 
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Workshop members discussed each recommendation separately. 

Discussion of the first recommendation "On Organization," centered 
ther the proposed company should concerned solely with materials 
rvices for engineers and scientist's in industry, or wHetherjj.t shouTd 
:erned with materials and services* for a broader range of indus-trial 
^ lel, including .technicians- and other technologists. .The group ' 
decided that; the mandate of the company, should include all kinds of pro-' 
"fessiohal level technically-based per'sonnel working in industry. These > 
could mainly be engineers and other scientists but in some instances, couTd 
also include professional toxlcologists, and sp forth. 

. I ' ■ ■ ■ 

, The secpnd recommendation "On Sources of Revenue," contained two 
basic ideas. First the not-for-profi\ company should not continually rely 
on^federal funding. Second, the company should raise money in every way '~ 
it possibly can. Hence, the organization should have viability. 

, The thi-rd item was "Marketing." The -point that was maide here iV 

that when all is said and done the company will be spending a l^t jiiore 
money on getting the material out, developing nep^ions with peopl^, and ' 
so forth, than on -the originfal writing of the ihatertiaT or the development 
of the services. Based'Oi^thfi experiences of^A.numDer of members of the 
wording group the cost of distribution will be k lieist three times the 
cos't of -generating the material in the first pi acW—^ heavy investment in 
tr^iis area i-s a prerequisite to success. V a 

I ■ ' ' ' ■ \ / ' 

Recommendation number four, "User Inputs. "tmpllfesizes that the" 
company should take the user-into account at a very ^rly stage of the 
development and have a very strong interaction with user? in the develop- 
mental process. ^ 

The sixth recommendation "Evaluation." really contains three 
important parts. It says in one^art that built into the system should be 
feedback from the users, so tH^ people using the corripany ctn get an idea 
of how they are reacting to ilt. . *; ' ■ if^^.- - ' 

^ But in addition there should be some attempt "to^tudy whether the 
system as a whole is doing anything. For example,, in the field of energy ' 
conservation some measure should be ma;de of whether the" people who use , 
these services actually go out and do something' different. 

And the thjrd idea is that while Project PROCEED and this dompany^ 
should be developing all of that, there shoultU)e an independent audit of 
the entire system run under the aegis of thfe board, of directors. That isj 
what the last item is about. 

The seventh recomriendation is made to the Department of Energy, 
namely that it- cooperate and support Project PROCEED sufficiently to allow 
some measure of effectiveness to be made to see if it really stijaVrts the 
educational mission of the., Department of Energy. Project PROCEED ha-s some' 
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promise 'and ought to be givea enough support in ^ord&r-to find out Tf it»Vs.- 
promjse wiM be fulfilled, . » r ^ \ ► , .1 

Some workshop participants questioned whether Project PROCEED 
would simply educate s'ciejitis*s and. engineers io? energy or in otheV areas' 
as .well. ' ' 1 . ^ V" ; , , ; . \ • 

Professor ffiri bis .responded that the Project was b.rpadly'Gon- 
'stVrued to apply to other scientifically-based are?is,as well/' Thfe-'recorn-^ ^ 
.meridat,ion to the Department of Energy refers only^ to the Department "of ^ . 
Energy's mission but there is an iihplied effdorsement thVt the Project is ^ 
a good idea across the board. This?, doesn't preclude saying some -day to ' 
EPA or to OSHA or to somebody else something similar. / - . 

,r Dr. Passer added .one 'comnent to^e general- discussion — the-' 
propos&d .organization is'a rather global sort of thing. It covers the 
whole, universe almost, and this is fine.NBut 'a lot of thought needs to 
-be g'iyen to wheth^er or not the "electricai'engineers ao^fniechanical engi- 
neers and the chemists and all tbe universities and so on are ready to get 
vinvolved in such an organizations: simply for the very human reason that 
many o'f these. fnst>tution5 are heavily committed to these' sorts of things. • 
And they may look upon the^ proposed organization outlined here as possible 
competftion arrival. *^ ^ 

' ^' . ' ' 

^ -A lot of thought shquld be.given to make it clear to the various 
m^mbers/of this organization just tfmat they are giving up to Become part* 
of it and just what they reta^in. Clarifying these points could be very 
•crucialto obtaining thefr support and involvement. 
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